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SOUTH AFRICA 


URANIUM REPORTED SENT TO U.S. VIA UK, USSR 


51000005 Umtata Capital Radio in English 1400 CNT 11 Oct 87 


19274 


[Text] It ss claamed Britain and the Soviet Union are 
laundering uranium from South Africa apd Namubia, 
according to confidential documents obtained by Bri- 
tain’s Observer newspaper. The uranium is then being 
sent to the United States. Karen Pickess-Gill reports 
from London 


[Pickess-Gill] [|W ords indistinct] sanctions against South 
Africa do not prohibit imports of uranium, providing 
they have been processed clsewhere. This 1s the loopholc 
the Observer claims Moscow and Britain are exploiting 
The paper says one of the first of these laundered 
shipments, 20 tons worth, will arrive in America this 
week aftcr being converied into hexachloridc in Britain 
and emiched in the Sovict Union. In the states, it will 
reportedly be manufactured into fucl rods. British 
Nucicar Fucls have refused to confirm that i was 
involve in Converting uranium, citing Commercial con- 
fidentiality. though a spokvsman did pomt out there 
were no Britush restrictions. on processing uranium from 
South Africa and Namibia for forcign customers 
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SOUTH AFRICA 


BUIThA WILLING TO SIG NON-PROLIFERATION PACT 


310000015 Jonannesbur;y, SAPA in English 1746 GMT 21 Sep £7 
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[Text] Cape Town Sept 21 SAPA—The state president. 
Mr P.W. Botha. today confirmed that South Africa 
hor=7 *o sign the Nuclear Non-Proliferation Treaty. 


In a Statement in Cape Town im response to press 
inquiries he said South Afnca was prepared to com- 
mence negotiations towards signing the treaty. bul that 
such negotiations. would depend on the outcome of the 
3ist General Conference of the International Atomic 
Energy Agency [I[AEA] due to start in Vienna tomorrow 


In hes statement Mr Botha said that South Africa had 
been negotiating with individual countries and the [AEA 
for some vears regarding conditions for guaraniecs on 
South Afncan installations 


South Afnca’s view had been pul to the respective 
governments in the past week. They had been told 


“The RSA is prepared to commence negotiations with 
cach of the nucicar weapons statics on the possibility of 
signing a non-proliferation treaty 


“At the same time RSA will consider including in these 
negotsations safeguards on its installations subyect to the 
NPT [Non-Proliferation Treaty) conditions 


“The nature of these negotiations will depend on the 
outcome of the 31st General Conference of the IAEA to 
be held in Vienna as from September 22.” Mr Botha 
sand 


“RSA hopes that it will soon be able to sign the NPT and 
had decided to open discussion with others to this end 
Any safeguard agreement which might subsequently be 
negotiated with the [AEA would naturally be along the 
same lines as. and in conformity with, agreements with 
other NPT signatories.” 


AFRICA (SUL-SAKAPA) 








SOUTH AFRICA 


MUCLEAI 


VETUONAT LON 


ELVOLIED REAR DOCATBI AY 


S1000003b Johannesburs TUL SIAK in ny lish & Oct 7 p 13 
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[Text] tlararc—Zunbabwe's national news agency. 
ZIANA, filed a story on Tucsday quoting the /’ress Tir 
of India [P11] agency as saying that South Africa was 
beheved to have detonated a nucikcar bomb ncar its 
border with Mozambique on Scptembcr 


Ihe report sand a scrsmuec array statron at Giaurtbadanu 
m the southern Indian state of Karnatiaka recorded the 
event last Wednesday 


the J'vess Tires of India quoted sources at the Bhabha 
Rescarch Centre who sand the cxaplosion had the charac- 
ters of a nucicar caplosion 


lt sard the caplosson was traced to the border between 
Mozambique and South Africa 


A spokesman for South Africa's Atomic Energy Corpo- 
ration sand the corporation did not comment “on such 
highly speculative reports.” 


The Indian news agency said the strength of the cxplo- 
sion was cstumated at 25 kilotons and the Ciauribadanur 
Station could dcicct the location of a nucicar blast to an 
accuracy of 90km 


Ihe report sand the station was awarting confirmation 
from statrons m Australia and the US 


it sand the blast pencratcd sepnals with the dowbic hump 
typical of nucicar caplosvons 


“The signals recorded compared very lavertably with 
events of a simular nature recorded by statrons im the 
USSR, the US. and from French stations in the South 
Pacific, according to sources,” sard the PTI report 
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SOUTH AFRICA 


ESA WUCLLAL PROCRAI “DIRLCI The Ai’ 


51LO0000lc Johannestur;, SAT? 


[Text] Harare Sept 22 SAPA—Zimbabwc told the Intecr- 
national Atomic Energy Agency today that it faced direct 
threats from civil and military nuclear installations in 
South Africa, ZIANA reports. 


The agency's 31st regular session in Vienna, the Austrian 
cupital, was informed by the minister of encrgy, water 
resources and development, Mr Kumbirai Kangai, that 
Zimbabwe's “profound disagreement with the apartheid 
policy of South Africa automatically makes us a targct 
for unprovoked attacks by this racist and unfriendly 
neighbour.” His speech was released in Harare by the 
Zimbabwe Government. 


“Zimbabwe faces direct threats from the civil and muli- 
tary nucicar installations in South Africa,” he said. 


Mr Kangai said Zimbabwe was “extremely concerned” 
that South Africa had failed to place its nucicar facilities 
under the agency's safeguards. 


He said that although the South African Government 
had signed and ratified agency conventions, “We note 
the declaration attached to the instrument of ratification 
which clearly indicates that the Botha regime is no 
nearer to recognising the authority of the United Nations 
Council for Namibia. 


“We can only see sinister motives behind this attitude 
and cannoi see why South Africa should continuc to be a 
member of the agency while displaying such blatant 
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ATRICA (SUI 


;-SALATA) 


disregard for the resolutions by both the United Nations 
General Assembly and thy: agency's general conference. 


“This ts not only in matters relating to nucicar wcapons, 
but also the ilicgal occupation of Namibia, the invasion 
and occupation of parts of Angola, the denial of human 
rights to the majority of her population aad sponsorship 
of subversive “ements, such as MNR bandits (in 
Mozambigut), aimed at destabilising neighbouring 
statics,” said the minister. 


Mr Kangai said that radiation protection was a high- 
priority arca for Zimbabwe and a manpower training 
programme was underway with the agency's assistance. 


Hie said that, although a rclative newcomer to the agency, 
he was pleased that the benefits of Zimbabwe's member- 
ship we:. already bearing fruit. Though Zimbabwe had 
legislation to cover the importation, handling and use of 
radio isotopes, loopholes had already come to light, 
especially regarding disposal. 


“Improvements are being cilected and we expect the 
agency's assistance in this regard,” said Cde Kangai. 


He said that Zimbabwe, as chairman of the Nonaligned 
Movement of nations, was strongly against the continu- 
ation of the arms race by the super powers, and he urged 
the Soviet Union and the United States to “earnestly 
commut themselves to a spirit of give-and-take in their 
arms reduction talks. 
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NUCLEAK SAFETY COUNCIL ISSLES AND AL REPORT 


51u0000la Johannesbur, SAPA in English 1331 GMT 21 Sep ¢7 
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[Text] Parhament Sept 21 SAPA—The Council for 
Nuclear Energy and Power—met only esght tomes last 
year, sccording to the council's annual report for 1986. 
tabled toray 


Seeing that she Koeberg Nuclear power station had come 
into full operation during 1985. « had not been neces- 
sary for the council to meet as frequently as in the past. 


the report sand 


lt saed that over the past vear the council had reviewed 
technical data and information referred to 4 by the 
hoensing branch of the Atomic Energy Con>mission 
concerning engineering modifications to the Kocberg 
plant. the introduction of improved handling procedures 
for control-rod assemblies and transport of nuciear- 
hazard maternal 


At the request of the government. the council had 
reduced its budget to R175 000 from R179 OOO im the 
previous financial \ear 


The future promised to be strmulating im respect of 
ongoing developments in the apphcatior of sound safety 


concepts and practices at Kocberg. 4: other nucicar 
facilites and in the mining mdustry, the report sand 
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(AEC) uranium enrichmen: plant at 

Valindaba is expected to come into 
commercial production by the end of the 
year, thus ending Eskom’s dependence on 
foreign enrichment facilites 

The facility has a design capacity of 300: 
of separative work a year — enough to pro- 
vide 75 t of 3.25% enviched uranium — 56% 
more than the requirement of Eskom’s Koe- 
berg nuclear power sta on 

If in performs according to design, « wil! 
supply enougs enriched uranium for three 
reactors of the Koeberg type. “We expect the 
actual capacity to be a little more then the 
design capacity.” says Dr Wynand de Vil- 
liers, chief executive officer of the AEC 

At the current cost on world markets of 
more than USS100 a separative work uni 
(SW), the plant will save R20m a vear in 
foreign exchange, aco sding to De Villers 
(An SWU is a measrre of the amount of 
energy used to perfor, the enrichment pro- 
cess, not of the mass of the enriched uranrum 
supplred) 

“Because of the size of the plant it will not 
be economically competitive, says De Vil- 
hers “We cannot produce at going world 
prices. A commersial-sized plant would be -n 
the range of $ 000 1-'0 0001 of SWLs. We 
are less than a tenth of that.” 

When the plant was first announced. offi- 
cials hoped to find export markets for pro 
duction surplus {> loca! re yuerements. Now 
however, De Villers concedes this s “fairly 
ualikely” — not only because of politics. but 
also because there i a world surplus of 
ennchment capacity 

Price has become 2 .onstraiming fact“! 
am sure the prices quoted overseas fir en- 
nched uranium are below cost — just to keep 
their plants running.” De Villers says. “A 


{Text} T° Atomic Energy Corporation's 


AFRICA (SUB-SAHARA) 


URANIUM ENRICHMENT PLANT AT VALINDABA TO START COMMERCIAL PRODUCTION 


51000002 Johannesburg ENERGY (Supplement to Financial Mail) in English 
24 Jul 87 pp 16-17 


few years ago the US was quoting $135 per 
SWU_ They are now in the market at $77- 
$80. That is probably not profitable for 
them 

“We will only consider expanding or pro- 
viding extra capacity when Eskom decides to 
build more nuclear power stations.” 

De Vilhers believes the manufacture of 
fuel elements should also be undertaken in 
the future. “Although a plant to manufac- 
ture fue! elements will be cheaper than an 
enrichment plant, it nevertheless only be- 
comes “able when vou have 8000 MW to 
10000 MW of nuclear generation capacits 
installed.” (Koeberg’s two reactors have a 
combined installed rating of under 
2000 MW) 

The market for natural uranium is also 
over-supphed. Ar indicator, though an inex- 
act one, is the spot price for natural uranium, 
which has dropped from $42-$44 in 1979- 
1980, to $17 21 present. 

Less than 10% of uranium is sold in the 
spot market, and information about long- 
term contract prices (usually in the region of 
eight to 10-year contracts) is highly confi- 
dential. Much of the trade on the spot mar- 
ket comprises uranium surplus to orginal 
contract requirements 

“It is a cut-throat business, and everybody 
iS Sharpening his pencils.” savs De Villiers 

De Vilbers points out that although the 
anti-nuclear movement ha» had some im- 
pact, the depressed state of the uranium 
market owes as much to the slowdown of 
growth in the electricity generation industry. 

“But by 1992-1993 the demand for urani- 
um 1s likely again to outstrip production, and 
by that time we expect the price to rise.” 

“There has been slow growth in the West- 
ern economies, and many of the power sta- 
tuons that were on the cards were delayed or 








balted. The world cannot afford to build 
more power stations at the moment. In the 
US, constrectio: of a number of coal stations 
was stopped.” 

Earichment is a process which lifts the 
content of the fissionable isotope (U235) @ 
natural uranium from V0.71% two 3%-3,5%, 
which is a level sufficient to operate a 
nuclear power six ion. 

The earschment phase of nuclear fuel pro- 
duction is the one that has presenied most 
problems in keeping Kocberg going. Back in 
1974, when Koeberg was still in the planning 


would be fabricated into fuel rods in France 
(the fuel element fabrication was part of the 
contract with the French constractors of 


Koeberg.) 


President Carter 
However, US President Jimmy Carter 


Under the American Nuclear Noo-Prolif- 
eration Act, supply was also restvicted to 
nations that adopted “full scope” safe- 


pot, according to Peter Spencer, Eskom's 
nuclear manager 
Spencer was the project manager for Koe- 


There are just over 150 fuel elements in 


Eskom system at present, it is not vital that 
Koeberg runs at maximum output. 

The fuel removed from the reactor is 
stored under water in the spent fuel pool at 
the power station site, where it will remain 
for four to 12 years. After that, it is moved to 
the long-term storage facility at Vaalputs, in 
Bushmanland 


they are now. 
“Separative work has been selling in the 
US for as low as $80-990 per SWU,” says 
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“But in France, West Germany, Britain, 
other parts of Western Europe, and South 
America, nuclear power is highly competi- 
tive and has secured a considerable foot- 
hold.” 

The natural uranium market is subject to 
ers are paying $40-$60/lb for yeliowcake on 
long-term supply contracts, it is possible by 
shopping around to pick it up in the US for as 
low as $20. 

“Uranium prices were driven up a. a time 
when “he ordering rate for nuclear power 
stations was brisk,” says Spencer, “but in the 
Seventies and Eighties the ordering rate has 
fallen off dramatically. This has brought the 
price of uranium down.” 

The price is also linked to those of alterna- 
tive energy sources, particularly oil. The 
slump in oil prices forced ur?nium suppliers 
to reduce their prices in order to remain 
competitive. 

“Uranium prices are likely to remain low 
until the ood of the century,” says Spencer. 
“The woric view of utilities is that the prices 
are acceptably low and will stay that way.” 

The nuclear development programme 
around the world has been adversely affected 
by increased concern over safety in the wake 





of the Chernobyl disaster, too, although op- 
ponents of nuclear energy tend to oversiate 
their case. 

“Slow growth of demand for energy in the 
West has also played a part,” says Spencer. 
“The French, who have not been overly de- 
terred by safety fears, have concentrated as 
much on replacement as expansion.” 

Although in the long term there is an 
inevitability about expansion of the nuclear 
programme here, Eskom right now does not 
have any commitmient in its forward plan- 
ning (covering the next 10-15 years) for 
further nuclear units. 

The vicw coming out of joint studies with 
the Atomic Energy Commission i« that 
nuclear energy will remain more expensive 
thai: coal for some considerable time. But by 
2030-2040 Eskom will have used up virtually 
all the coal available for power generation, 
and it will have to switch the emphasis to 
nuclear energy. 
exotic forms may havs a role to play, but 
they do not offer the hop« of providing ener- 
gy on the scale that nuclear energy can. 

Obviously, the switch cannot be made 
overnight, and within the next few years 
crucial decisions will have to be made about 
how a locally-produced nuclear power sta- 
pe gern Soe ve een and paid 
or. 8 











AUSTRALIA 


CANBERRA SEEKS EXPLANATION ON NUCLEAR LIST 


Auckland THE NEW ZEALAND HERALD in English 4 Sep 87 p 7 


EAST ASIA 


[Text] Australia has asked the United States to clarify reports that its 
Department of Commerce has circulated a list indicating Australia has five 


sites where nuclear weapons can be manufactured. 


Treaty snd the South 
Pacific Nuciear-free Zone 
Treaty, it was bound not to 
produce any nuclear explo- 
sive devices. 

The Foreign Affairs 
move follows a report in the 
British Guardian news- 


paper that Australia and 13 
other countries were 


/13104 
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every potential nuclear 
weapons manufacturing 
plant in the West 


men to prevent them allow- 
ing United States 
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GUANGDONG SITE FOR SECOND NUCLEAR POWER PLANT 


51500033 Hong Kong HONGKONG SIANDARD in English 21 Sep 87 p 1 


[Article by Andy Ho and Chan Wai-fong] 


[Text ] 
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CHINA is planning to build 
another nuclear power station in 
Guangdong. 

The Chinese authorities have 
yet to identify a site for the plant 
but a high-ranking official said it 


of the Ministry of Water Re- 
sources and Electric Power, Mr 
Liu Chua-sheng, sald the de- 
velopment of nuclear plants 
along the Chinese coast was “im- 
perative™. 

He told The Standard during a 
recent visit that the new nucicar 
projects would be on a joint ven- 
ture basis, like the Daya Bay 
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China has been preparing 
sites for several years, but 
sheived construction plans about 


EAST ASIA 
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HELP "CLOSE BY‘ IN CASE OF NUCLEAR ACCIDENT IN PRC 


EAST ASIA 


51500031 Hong Kong HONGKONG STANDARD in English 7 Sep 87 p 3 


[Article by Andy Ho] 


[Text] 


VICTIMS of a nuclear meshap mn 
China who are in anced of urgent 
bone marzow transplants can. if 
necessary. be flown out of the 
country fur treatment through 
an mternational medical net- 
work. 

Dr Robert Gale, who chairs 
the International Bune Marrow 
Transplant Registry 's adveory 
committee, told The Standard 
that experts at thei centres 
would be casily accessible in 
case of a major nucicar accent 
anywhere on carth. 

China now has three trans- 
plant centres which are affihated 
to the registry which is based in 
Milwaukee in the United States, 
Dr Gale said. 

The centres, in Beijing, 
Shanghai and Nanzhou, are part 
of the network's 130 transplant 
units in 32 countries. 

“If a large ~ amber of people 
are in need of bone marrow 
transplants during a nuclear 
emergency we are ready to move 
them around the world. It is not 
very far from China to Jaan, 
for example, and the United 
States is only 24 hours away,” 
Dr Gale | 

He is opumustic that even a se- 
rious accident at Daya Bay will 
not result in any Hongkong resi- 
dent requiring immediate hos- 
pital care. 

China's two nuclear power 
Statvons — one at Oimshan aear 
Shanghai and the other at Daya 
Bay — are to come online iv 
1989 and 1992, respecitively 
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Dr Gale coordinated the bone 
marrow transpl. “* operations m 
Moscow for the ‘sctems of the 
Chermoby! disaster 

He paid a short visit to Hong: 
—_ last weck to share with the 

medical community his cx- 
penences in helping victims of 
nuclear accidents. 

Dr Gale said that, unlike 
heart attack victems. bone mar- 
row transplant ee had “al 
icast a couple of days to move ~ 

“If a person's bone marrow ts 
wreversabiy destroyed by radia 
thon, cagraitment of such new 
blood-forming trssuc 1s hrs only 
alternative to certam death 

“One of the advantages of our 
registry is that we have the ser- 
vice ready all around the world 
But obviously we will work on a 
re bass.” he said. 

chest bune marrow cen- 
tres outside China are im Japan 
and South Korea. A similar unit 


here at Queen Mary tal 
will become operational by 
January 1989. 


The local centre's advanced 
facilities, though installed pri- 
marily for leukemia patents, can 
render valuable service to nuc- 
Tear accent victims cxposed to 
excessive radioactivity 

It will eventually be regntcred 
with the international regrtry 

The regisiry also provides a 
large pool of volunteer bone 
marrow donors 

It is also vital that the trans 
planted bone marrow matches 
the reciprent’s to avond reyection 
and other fatal complications 
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Ihe opcratem asclf ns a re 
latively sample procees. the mar 
row i given to the recipient 
through a transfusion 

The marrow will cventually 
be depusited mn the hollow uf the 
bone as the blood circulates 
through i 

Dr Gale said that a more dif- 
frcult task would be to assess the 
risks and benetits of performing 
a transplant, which may be 
counter-productive of the victim 
is suffering from too high of too 
low a radiation dose 

In the Chernobyl! case, 19 out 
of the approximately SOU victem: 
who were admitted to hospital 
mmmediately after the drsasicr, 
underwent bone marrow trans- 
plants, Dr Gale said. 

They were flown to Moscow 
for intensive care. However, [3 
of the recaprents dicd over the 
next three months, he said 

Dr Gale sasd that the Cher- 
nobyl disaster was the first ime 
that physians had to deal with 
“ many transplants at one time 

Al one silage, marrow for two 
victims were sought m the Un- 
ited States but the request was 
lster dropped when one paticnt 
thed. Doctors later decided to 
try to use marrow from a relative 
for the second patient 

Marrow for a potential trans 
plam ts matched through analy 
wis to determine if the donor and 
recyment have semilar genetic 
makeups. 

Under the best conditions, 
the estimated success rate for 


tranplants 1s 80 percent 








HONG KONG 


REPORTACE ON DAYA BAY SAFETY 


[Article by Bernard Fong] 


[Text ] 


AN International 
Atomic Energy Agency 
(LALA) officral has cnded 
a vesit to China mmpressed 
by the nuclear technology 
he had seen and apparcni- 
ly confident about the 
salcty aspects of the Daya 
Bay nuclear plant. 

IAEA director-general Mr 
llans Bha briefed the Office 
ul the Members of the Execu- 
tive and Legsslative Councils 
(Umeloo) special comnmutice 
un the Daya Bay plant on hes 
recent trp to Chena, where 
he caamuned a Chinese-burlt 
reactor in Chinshan, ncar 
Shangha 

Mr Bla, who was invited 
to Chena, saed he was gcncral- 
ly supressed with the calibre 
ul the enginecrs and the level 
vl nuclear technvlugy im the 
wuuelry 

Although he did mut visit 
ine Daya Bay site, which 1s 
Ww km from Hongkong, he 
sand the technology of the 
plant tiself had a proven 
nord of salety and rehatul- 
ity 

“The Daya Bay plant is 
one which well known in 
technology we know very 
well what type of reactor i 
ns.” he sand 


CONCERNS 


Briefing by IAFA Director 


Air Wha was cm bes way 
heck to Vienna altcr gomng to 
(hina to check on the 
country’s first »ndigcnous 
nuckar powcr plant 

The Chinshan reactor 
should be opcrational before 
the pont venture, French. 
built Daya Bay plant gocs on 
sircam in the carly 1990s 

He sand China had asked 
the IAEA to send a full mus- 
son to Chinshan to discuss 
“operational safety” at the 
power station, which would 
be a showcase of Chincse nu 
clear technology on its com 
pletion in about two ycars 

“We will do so in duc 
course, as we have done in 
Meaico, Korca and many 
other countries.” Mr Blix 
said, referring to China's re- 
quest for continuing co-uper- 
ation with the IAEA 

Mr Blix sasd he had seen 
the salcty measures adopted 
at the Chinshan plant, add- 
ing. “They (the Chinese) are 
learning from all the capern- 


_ ence of the nuclear mdustry 


m other parts of the world 
(including) the Three 
Mile Island and Chernoby! 
accidents.” 

In April, the Chinese 
Ministry of Nuclear Indus- 
try, the Ministry of Foreign 
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Atlaors, the State Sorcme and 
Icchnology Commission 
and other departments cval- 
uated and subscqucntly 
agreed to an IAEA draft on 
nucicar safcguards. 

Mr Blia’s trip was another 
step towards having Chincse 
nuclear power statoons come 
under international scrutiny. 


Deputy Minister of Nu- 
clear Industry Mr Zhou Ping. 
whom Mr Blix met on his 
trop, sand China was prepared 
to allow foreign experts to 
monitor the Daya Bay 
Station's twin reactors, the 
IAEA director-general sad. 


The Deputy Director of 
the National Nucicar Safcty 
Administration, Mr Shi 
Guangchang, said in April 
that China had been 
sive in allowing IAEA to 
monitor its nucicar power 
plants when its nuclear pow- 


er plant technology was stil 
mm ts infancy 


China is known to have 
begun ncgotiating with [ALA 
on opening its plants for in- 
spection more than a ycar 
ago, as the anti-Daya Bay 
movement in Hongkong 
picked up momentum in the 
wake of the Chernobyl acci- 
dent m the Ukrame 


ASIA 








Daya Bay Model for PRC 
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[Text } 


THE Daya Say nucicar 
prosect would be a key con- 
sideration fos the Chinese in 
making plans for the long- 
term development of powcr 
plants sn dozens of cites, a 
Beying official said yesicr- 
day 

The costs and merits of 
the $28.8 million jomt ven- 
ture at Hongkong's bordcr 
would provide heipful guide- 
hiacs when policy-makers dc- 
cided between coal-iuclicd 
clectncity and the use of nu- 
clear energy, an official of 
Beying’s Nuclear Ministry 
told the South China Morn- 
ing Post 

The Daya Bay plant, be- 
ing built 50 km from Hong- 
kong, ts China's second ca- 
periment with nucicar 
development. Its first — a 
pressunsed reactors plant 21 
Qinshan — will be in opcra- 
ton in 1990. 

The official, who refused 
to be named, said the caper:- 
ence of the two projccis 
would help determine 
China's future approach to 
powcr generation. 

Commenting on official 
remarks on China's stated 
commitment to nuctear cncr- 
gy. the official said recent 
studics shed a favourabic 
light on nuclear development 
im various parts of the coun- 
try. 


A scmor nuckcar cnguncer 
sard nucicar energy was to be 
( hina’s main source of pow- 
cr by the middie of next cen- 
tury 

“If the plan gocs well, nu- 
clear power will provide 
more than 50 per cent of 
China's total electricity gen- 
erateon by the year 2050," Mr 
Peng Shilu, chairman of the 
Science and Technology 
Commussion, told a confer- 
ence of nuclear experts in 
Beying on Thursday. 

Mr Peng, a chicf cngincer 
mm the Nucicar Ministry, dis- 
closed that China was cx pect- 
ing to cnvest US$2.1 billion 


(about HK$16.38 billion) to 
burld six nucicar plants in the 
next decade, according to the 
China Daily newspaper. 

The ministry is studying 
the feasibility vf constructing 
a nucicar plant in the north- 
ern province of Heilongying, 
he reportedly said. 

Mr Peng'’s remarks sur- 
prised Western observers 
who recalled official state- 
ments that emphasised 
China's rchance on coal and 
hydropower sources over nu- 
clear power. 

Prime Minister Zhao 
Zhiyang had also stressed the 
development of hydraulic 
and thermal power against 
nucicar plants. 


Earthquake Near Site 


Hong Kong HONGKONG STANDARD in 


[Article by Andy Ho] 


[Text] 


CIVEL engineering werk on the 


in S 
yesterday despite an earthquake 
province. 


in Guangdong 

The Royal Observatory said it 
registered an intensity of three 
on the 12 point Modified Mercal- 
li Scale. An carthquake with an 
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intensity of four could cause win- 
dows and doors to vibrate. 


Shenzhen authoritics said the 


carthquake's epicentre vas le- 
cated at He Yuan, which is about 
124 kilometres from the nuclear 
plant site. 


the Guangdong Nuctear Pow - 


e+ Joint Venture Company, 








which is responsible for the $28.7 
billion anclear project, said the 
tremor did not affect the Daya 
Ray site and construction work 
continucd as usual. 

The Reyal Observatory re- 
corded the tremor at 10.05 am 
yesterday. Preliminary analysis 
showed the earthquake orig. a- 
ated about 180 kilometres 


ported having felt the carth- 
quake, which lasted for levs than 
M seconds. 

The two partners in the Daya 
Ray joint venture — the China 


Emergency 


light and Pewer Companys and 
the (,uangdoeng Power Cempany 
— completed a site sciection 
feasibility study in December 
19nO. 


Detailed data on carthquakes 
in the Guangdong region are 
classified as Chinese national 
secrets and were not reicased in 
the final report. 

Hut the companics concluded 
that, even though @ serious 
carthquake may occur in the re- 
gion in the next 60 years, the 
Daya Bay site was safe for the 
construction of a nuclear power 
Station. 


Plan by December 
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[Article by Andy Ho] 


[Text } 


CONTINGENCY plans for a 
major nucicar accident at Daya 
Bay will be reicased in Decem- 
ber in a Government consultan- 
cy report on the topic. 

Yesterday's announcement 
came on the first anniversary of 
the signing of the major Daya 
Bay contracts in Beijing. 

Miss Annie Tam, assistant 
secretury for Economic Ser- 
vices, said the United Kingdom 
Atomic Energy Authority at 
Harwell would submit its recom- 
mendations to the Government 
next month. 

Copies of the draft report will 
be circulated to relevant depart- 
ments for comment. The Har- 
well experts then will be asked, 
if necessary, to polish up the 
draft in response to the Govern- 
ment's remarks. 

The final report will be tabled 
tu the high-powered Govern- 
ment Committee on Contingen- 
cy Planning for endorsement. 
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Miss Tam sal at would take 
some time to triunslate the tech- 
meal report int o Chinese before 
it could be seni to the printer for 
mass production 

“It ts optimistic that the report 
will be availabic to the public by 
the end of the year,” she said 

The updated schedule sug- 
gests the Government will have 
about four years to drill its res- 
cuc units and to educate the 
public in the event of a nuclear 
mishap. 

Nuclear fuel will be loaded 
intu the Daya Bay Reactor Unit 
1 by March 1992. International 
safety regulations require that a 
comprehensive emergency plan 
fur a nuclear power station be 
ready before the first consign- 
ment of radioactive fuel arrives 

Meanwhile, the anti-nuclear 
coalition has criticised the Leg- 
islative Council's ad hoc group 
on Daya Bay for its “slow prog- 


tess.” 


Rev Fung Chi-wood, who 
heads the Joint Conference for 
the Shelving of the Daya Bay 
Nuclear Plant, yesterday said 
many of the Omelco group's 
pledges had turned out to be 
empty Ses. 

He said little had been 
achieved to allay public concern 
over the safety of the nuclear 
project. | 

“The councillors’ call for an 
advisory committee with public 
members to monitor the Daya 
Bay developments has remained 
just a proposal after a year,” he 
sand 


“The Omelco group con- 
venor, Mr Wong Po-yan, de- 
manded in early March that a 
Government nuclear informa- 
tion centre be set by September. 
But nothing has been done in 
this regard either, since then.” 

Membcrs of the Omelco 
group will visit the Daya Bay site 
later this year. 








BRAZIL LATIN AMERICA 


SUBMISSION OF PARALLEL PROGRAM TO [AEA NONITORING ADVISED 
31002006a Sao Paulo O ESTADO DFE SAO PAULO in Portuguese 24 Sep 87 p 3 
[Editorial: "Brazil and the Bomb"] 


[Text] The ambassador of the Sovict Union was allowed to criticize the deci- 
sion of the Brazilian Government not to submit it’, parallel nuclear program to 
the safeguards of the International Atomic Energy Agency (IAEA). “When there 
is submission to those international norms, there is no suspicion,” Viktor 
Isakov stated. Curt aud plain. And that, one week before the arrival of 
Minister Eduard Schevardnadze on an official visit during which he is to sign 
an economic, industrial, scientific and technological cooperation agreement in 
Brasilia. According to the explanation of Counselor Viadimir Stoliarov, who 
evidently is his subcrdinate, the statement was devoid of any intention to 
publicly censure the Brazilian position, when the country refused to sign the 
Treaty on the Nonproliferation of Atomic Weapons and submit to the inspection 
exercised by the IAEA. Be that as it may, it was a statement to the press-- 
and public. 


What would it mean to Brazil to subscribe to the treaty and be willing to be 
inspected? Suifice it to give one cxample. If any of the apparatus, instru- 
ments or parts of the facilities mounted to promote the cnrichment of uranius 
(even a screw!) is directly or indirectly submitted to the AIEA's control safe- 
guards, that international agency will have the right to inspect everything. 
There is constant preoccupation among the governments of the big powers about 
preventing the number of members of the “atomic club" from multiplying so that 
bombs will not be springing up here and there, presenting risks the gravity of 
which it is not necessary to stress. In exchange, the IAEA renders assistance 
to the signatories of the treaty in the development of research conducted to 
utilize nuclear energy for peaceful purposes linked to development. 


The fact that Brazil has not gigned the document that would bar actions aimed 

at building the bomb, by itself, raises the suspicion that the intention exists 

here to bring the country into that “club,” the membership rolls of which are 

no longer that restricted and include representatives of the Third World... 

But there is an aspect of the Sovict ambassador's remarks that cannot pass with- 
out comment. Can one imagine if the words we have cited here had come not from 

him but from the ambassador of the United States? The "club of the left" would 

launch into violent criticism of him for meddling in the internal affairs of 
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Brazil, ctc. The long litany is well known, always applicd against the power 
that performs the task of leading the Vest. Illowever, since the scolding comes 
from another side (and the opposite way), the Foreign Ministry itsclf reacted 
to it with gentle words framed in generalities: “Our foreign credibility is 
the guarantee of our position.” And nothing more was said. 


What can be called the art of patrolling has becn perfected in Brazil. Any 
attitude adopted to express loyalty to the nations that make up the {ree world 
is immediately censured and whocver subscribes to it cxposes himscl{ to bcing 
ridiculed by the pscudointellcctuals who turn up their noses at President 
Reagan, but do not hesitate to confess that they are crazy about dictators such 
as Castro and Ortega. Freedom of the press is a problem that docs not interest 
the “patrollers”; or rather, {recdom in general. If it was throttled in Cuba 
and Nicaragua, too bad; if it exists to cxalt U.S. democracy, it must be 
ignored. Here, they will avail themselves of freedom only to attack the 
established order and to get their hands on the government. Once they climb 

to the seat of authority, they will not hesitate to revoke the right to denounce 
the abuses of the wiclders of power, or demand that they observe the lav. 


It should be emphasized that there is ao valid reason why Brazil should not 
subscribe to the Nonproliferation Treaty. Every government in this country has 
reiterated that it docs not harbor any intention of achieving the bomb. Then 
why stay out and reject the cooperation that would come from signing the agree- 
ment? As a matter of fact, the resistence raised against it without mentioning 
valid reasons to repudiate it arouses suspicion. The bomb still seems to be 
one of the national objectives so that this country may assert itself as a 
great power. With the bomb ready... It so happens that there are more things 
on which to apply the substantic] sums that would be diverted from the essential 
(investments for development that will spen society and raise the standard of 
well-being of the people) and channeled into the superfluous, in the event that 
we are really pursuing some instrument of destruction based on atomic fission. 
Used for peaceful purposes, it would help the country. But in such a case, it 
would be very advisable to change the less sensible sovercign decision to the 
more sensible one and submit to the supervision cxercised by the IAFA. 
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NIGERIA OFFERS URANIUM 11 EXCHANGE FUR EXNRICITIENT TECHNOLOGY 






51002006b Sao Paulo O ESTA DE SAO PAULD in lortuguese 11 Sep 87 p 6 








[Text] Brasilia--The new Nigerian ambassador-designate to Brazil, Patrick Cole, 
revealed yesterday that the goveriment of lligeria--a country that has a large 
quantity of uranium--is interested in establishing cooperation programs with 
Brazil in the area of nuclear energy. The intention is to export its uranium, 
which is considered to be of good quality, and in exchange acquire lirazilian 
uranium enrichment technology. 











The ambassador, who has not yct presented his credentials to President Sarncy, 
arrived in Brasilia on Monday with various projects to expand trade relations 
between the two countrics. In addition to the programs in the nuclear area-- 
ar idea that has not yet been discussed between the two sides--during his stay 
in Brazil, Patrick Cole plans to intensify talks with PETROBRAS so that the 
may enter the Nigerian domestic market which, according to him, is being domi- 
nated by U.S. and European firms. 























Since Ilrazil is one of the biggest purchascrs of Nigerian oil and miintains a 
repurchase system--that is, it purchases the crude oil, refines and exports the 
derivatives over there--the government of that country wants PETROBRAS to create 
joint-ventures with Nigerian companics to promote the direct sale of all deri- 
vatives. According to Ambassador Patrick Cole, PETRODRAS has already shown 
interest in conducting this type of operation. Nigeria slso plans to sell coal 
to Srazil. "We know that Brazil docs not have good quality coal and some 
Brazilian companies are secking agreements in this area,” declared Patrick Cole. 


Brazil's trade exchanges with Nigeria--the figures for which ore higher than 
trade with several European countries--ore based mainly on the purchase of 
Nigerian oil and the sale of Brazilian sugar, in addition to the purchase of 30 
Tucano planes (built by EMBRAER) by the Nigerian Government. 


In 1985, the trade balance between the two countries reached about $2.3 billion 
but last year it dropped considcrably, to approximately $600 million. Ambassa- 
dor Patrick Cole explained that this reduction occurred because of the drop in 
the world price of oil and the increase of [the price of] derivatives in the 
Brazilian domestic market, causing the reduction of consumption. “As a result 
of those two factors, Brazil purchased less oil, and Nigeria, with financial 
problems, purchased less sugar. Wow we plan to regain the figures achieved in 
1985," declared the ambassador. 
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SCIENTIFIC COMMUNITY VIEWS FUTURE CAPABILITY TO PRODUCE BOMB 

Damy Dispels Bomb Hypothesis 
51002004 Sao Paulo 0 ESTADO DE SAO PAULO in Portuguese 6 Sep 87 p 4 
/Article by Eymar Mascaro/ 


/Text/ "Only after establishing an adequate organization and investing billions 
of dollars--perhaps from 5 to 10 percent of the country's total foreign debt-- 
would Brazil be able to attempt to produce an atomic bomb. Until that time, we 
would be able to make a bomb only on paper." This observation was made yester- 
day in an exclusive interview with 0 ESTADO DE SAO PAULO by Professor Marcelo 
Damy de Souza Santos, one of the most highly esteemed authorities of the scien- 
tific world and former chairman of the CNEN (National Commission for Nuclear 
Energy). Currently professor of physics at the PUC, Damy went a step further in 
his analysis of the situation in giving his assurance that Brazil would engage 
in the atomic energy field with only one intention: to use atomic energy for 
peaceful curposes to the exclusion of all war-related activities. 


"The only ones who are raising the question of the atomic bomb are the journal- 
ists. Any scientist with a minimum of knowledge about the basic principles of 
the functioning of an atomic bomb knows that a project of that nature would in- 
volve enormous effort by a major scientific staff and a substantial amount of 
time for its realization,” asserted Damy. Prof Marcelo Damy returned from Bra- 
silia yesterday and upon his arrival in Sao Paulo stated that he had discussed 
this subject with President Jose Sarney. "No Brazilian scientist is concerned 
with atomic bombs and, if any of them broaches the subject of the bomb, I can 
only conclude that he is doing so through ignorance of the subject or through 
bad faith,” Damy said. The professor was still more explicit in his remarks 
stating that if Brazil hoped to develop an atomic bomb it would have to wait at 
least 10 years to build a large complex for the enrichment of uranium with thou- 
sands of other centrifuges to process the raw material used as the nuclear ex- 
plosive. 


"An installation of that type requires investments of billions of dollars. It 
would also be necessary to construct parcicle accelerators to study the behavior 
of the interactions of high-energy neutrons with uranium 235, since. as is well 
known, those nuclear parameters are secret until now," said the Sao Paulo pro- 
fessor who in 1964 was relieved of the chairmanship of the CNEN and replaced by 
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a colonel for having been considered subversive by the revolucionary military 

of 1964. To develop the activities cited by Damy, it would first be necessary 
for the country to train nuclear physicists specialized in studies on high-ener- 
gy neutrons “and no one trains a competent research physicist in less than 10 
years. As can be seen, we would need more than 10 years to obtain the raw ma- 
“eria’ required to begin the research which would then lead to a mathematical 
mode. of the bomb. In short, until that is achieved, we could make the bomb 
only on paper and, speaking in terms of the next 10 or 15 years, any forecast 
would be pure speculation.” 


A Specialist 


Pro* Marcelo Damy was born in Campinas in 1914 when World War I was just begin- 
ning and the atomic cycle was not yet a reality. He studied at universities in 
England and the United States and held some of the highest positions in the area 
of scientific research, being one of those respons‘ble for the installation of 
the atomic reactor at the USP. A large part of the autonomous nuclear program 
in Brazil was developed when Damy was director of the Institute of Atomic Ener- 
gy, now IPEN, between 1956 and 1961 and when he was chairman of the CNEN during 
the administrations of Janio Quadros and Joao Goulart, until the military re- 
moved him from that position. From 1964 on, he was threatened with dismissai 
and was constantly under surveillance, but he went to UNICAMP, founded the In- 
stitute of Physics and helped repatriate certain Brazilian scientists who had 
been exiled, among whom were Sergio Porto, Nelson de Jesus and Rogerio Cerqueira 
Leite. 


It is with those credentials that Prof Damy hes exalted the country's pacifist 
position asserting that the country's atomic effort would be directed toward 
peaceful objectives. The professor believes that the success reported by Presi- 
dent Sarney is owed to the high level of competency of the teams of scientists 
working at the energy and nuclear research institutes of Sao Paulo, the support 
which those teams have been receiving from Rex Nazare Alves, chairman of the 
CNEN, the assistance of the Presidency of the Republic and the high level of co- 
operation being given since 1980 by a group of nuclear engineers of the Brazil- 
ian Navy. 


"The important point and one which should be stressed is the fact that Brazil's 
technology was totally developed in our country, that it is not a copy of any 
foreign model and that there is not a single bolt which is not of national manu- 
facture,” declared Damy in reference to the progress of Brazilian technology in 
the atomic domain. “Here we have proof of the capability of the Brazilian sci- 
entists without help and without the import of any know-how,” he said. Damy 
went on to say that atomic energy is of fundamental importance, that its radia- 
tions and radioactive isotopes produced in reactors have many applications in 
medicine, agriculture, food preservation and industry. The acquisition of those 
isotopes in recent times “has been a matter of continually increased effort in 
the work carried out by IPEN since 1957, but the demand is such that it would be 
necessary to operate this reactor at greater power during a longer period. This 
has not been possible because of certain difficulties in the United States and 
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other countries which produce enriched nuclear fuels and all of which belong to 
the so-called London Club.” 


Observation 


The following observation was made by Prof Damy regarding the production of the 
Brazilian atomic bomb: “Any speculation in this respect is pure fantasy. It 
can only be the feverish dream of a nucleophobe.” 


Possibility of Bomb Within 5 Years 
51002004 Sao Paulo O ESTADO DE SAO PAULO in Portuguese 5 Sep 87 p 4 


/Text/ The realization of the autonomous nuclear energy program announced yes- 
terday by President Sarney could enable Brazil to produce its own atomic bomb 
within 5 years. This assertion was made by Jose Goldemberg, one of the country's 
most highly respected physicists and professor and rector of Sao Paulo University, 
who attended the Brasilia meeting held for the purpose of making the program of- 
ficial. Goldemberg stated that the decision whether or not to produce atomic 
bombs is strictly political and that, if the country decides to pursue that al- 
ternative, the Brazilian scientific community will have no control over the mat- 
ter. Ani despite the peaceful connotation attributed to the government's pro- 
gram, the professor is not certain that the project will not be used for mili- 
tary objectives. 


“As soon as we obtain sufficient technology, that technology cen be used for 
peaceful as well as military purposes,” said Goldemberg, recalling that he had 
proposed an amendment to Constituent Assembly reporter Bernardo Cabral whereby 
the new Constitution would include an article guaranteeing that Brazilian nuclear 
energy would be used solely and exclusively for peace. He also stated that the 
pilot unit to be installed in Ipero near Sorocaba is insufficient for the produc- 
tion of atomic bombs, since the industrial scale foreseen is for 50 to 100 ma- 
chines equal to those used by IPEN (Institute for Nuclear and Energy Research) 
which operate in accordance with the ultracentrifugation process. According to 
the professor, the Ipero centrifuges will be able to enrich only 15 to 20 percent 
of the required uranium, whereas, to produce a bomb, we need 5 kilos of that ma- 
terial purified at 90 percent with 3,000 machines working in series. But in 
Goldemberg's opinion, the autonomous nuclear program also signifies Brazil's in- 
dependence which is now making it possible for our country to turn down coopera- 
tive projects with other countries and embark on the development of our own tech- 
nology beyond the control of international organizations. The program being 
carried out in cooperation with the Germans, as in the case of Angras I and II, 
is becoming secondary, an old claim of the Brazilian scientists. In Goldemberg's 
opinion, making the program official--"a program which was always carried out 
under lock and key and in complete secrecy and is no longer secret having entered 
the official domain"--is one more indication of its political nature, since there 
are few countries (the United States, USSR, England, France, China, India, West 
Germany and Argentina) which possess the technology required to enrich uraniun. 
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Brazil Does Not Control Nuclear Cycle 
51002004 Rio de Janeiro O GLOBO in Portuguese 5 Sep 87 p 7 


[Text] Campinas--Brazil’s complete control of the nuclear cycle is still far 
off, according to physicist Rogerio Cesar de Cerqueira Leite, professor emeritus 
of the University of Campinas (UNICAMP) and president of the Technology Develop- 
ment Company. He considers the announcement made yesterday “one more attempt by 
Nuclebras to mislead the country's leaders in order to survive." He emphasizes 
that complete control of nuclear fuel is much broader in scope than the simple 
enrichment of uranium at 1.2 percent achieved by IPEN. 


“The complete cycle consists of three stages: the production of the fuel, the 
use of that fuel to extract energy and, lastly, the reprocessing of the used 
fuel to recover materials present in the residue, such as plutoniun.” 


Even with regard to the production stage, Cerqueira Leite expresses reservations 
concerning IPEN'’s results: 


"Uranium enriched at 1.2 percent serves no purpose. Moreover, commercial produc- 
tion is much different from laboratory quantities. Reactors like those of Angra 
require uranium with 3 to 3.2 percent enrichment and only one of them, the Angra 
II, must consume about 1,000 tons of fuel per year. This is still not enough. 

It is also necessary to produce economically, for the problem is to produce with 
relatively low energy expenditures.” 


The scientist goes on to say: 


"They speak of gaining control of a technology as if they were speaking of con- 
trolling a horse. In the beginning, the trainer does nothing but fall. After 
numerous attempts, he manages to fall only now and then. He then says that he 
is in control of the animal. In the nuclear domain Brazil does not even produce 
fuel for its reactors and already speaks of being in control of the complete cy- 
cle." 


In his opinion, it is highly illogical to speak of controlling the complete fuel 
cycle for peaceful applications: “Applications in medicine or agriculture re- 
quire other isotopes, never uranium. The uranium cycle is concerned only with 
energy applications and with war-related derivatives. The third stage of that 
cycle refers to the recovery of useful materials, principally plutonium, from 
the residue of the used uraniun.” 


Cerqueira Leite explains that plutonium in turn serves for only two purposes: 
the production of bombs or the activating of so-called regenerative reactors, 
which Brazil does not have. 


He therefore states emphatically that, in Brazil's case, “controlling the com- 
plete cycle means using plutonium for nonpeaceful applications. However, we are 
still far from that point: First, it would be necessary to produce enriched 
uranium at the required level, in sufficient quantities and under economical 
conditions. Then we would have to design and install adequate reactors. Only 
then would we arrive at the reprocessing stage." 
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Physicist's Forecast 
51002004 Rio de Janeiro O GLOBO in Portuguese 5 Sep 87 p 6 


/Text/ Sao Paulo--"Within 5 years at the most Brazil will be able to produce an 
atomic bomb and be closer to the nuclear powers." This forecast was made by 
physicist Jose Goldemberg, rector of Sao Paulo University, who stressed however 
that this is not the intention of the government or the scientific community. 


"To produce the bomb, we need 5 kilos uf highly enriched uranium, and this is 
far removed from our national capabilities," said the USP rector. Meanwhile, 
Goldemberg pointed out that the reprocessing of uranium yields plutonium, an 
element controlled by the International Atomic Energy Agency, and that it would 
therefore be possible to achieve the bomb in even less than 5 years. 


The National Nuclear Energy Council will be ~esponsible for carrying out the pro- 
gram; however, any decision to use it for military objectives would be one of 
government policy, according to Goldemberg. 


"But the technology is not being devoted solely to peaceful purposes," said the 
scientist, citing as an example the case of the high-quality steel produced in 
Brazil which serves for kitchen knives as well as for "Urutus" automotive bodies. 


Concern over the main objective of the new program was also expressed by Profes- 
sor Luiz Carlos Menezes of USP's Institute of Physics. However, he believes 
that with uranium enriched at only 1.2 percent, as was reported, the utilization 
of the program for military purposes is still only a remote possibility. 


“Apparently, we are just taking another step in our search for autonomy. It is 
not complete autonomy. And to achieve a technology free from safeguards, we need 
to state clearly that it is not our intention to produce nuclear weapons. 


"A parallel program being carried out," commented Menezes, “was controlled en- 
tirely by the military, and it was not very clear what was transpiring within 
the organization, not to speak of the funds which were not always used in a le- 
gitimate manner." Menezes said that this is the best time to obtain guarantees 
with regard to the peaceful use of the technology. 
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BRAZIL LATIN AMERICA 


GOVERNMENT TO INVEST CZ65.2 BILLION FROM 1987 TO 1991 
51002006c Sao Paulo O ESTADC DE SAO PAULO in Portuguese 16 Sep 87 p 20 


[Article by Milano Lopes] 


[Text] The government has allocated 65.2 billion cruzados (at April 1987 
prices) to the nuclear program for the period 1987-1991, 47.5 billion of which 
will be spent by the Angra II and IiI plants alone. These investments in a 
program the priority of which has been increasingly questioned obviously con- 
tribute to increasing the public deficit and the foreign debt. 


The nuclear program--another example of the national megalomania that gripped 
the government at the beginning of the last decade--was justified under false 
premises of electric generation needs. When time showed that the projections 
were wrong and the financial and exchange crisis befell the country, the 

program was gradually curtailed and today only two of the eight plants program- 
med are going to be built. 


In 1974, when the nuclear agreement was being negotiatec with Germany covering 
the period 1975-1990, it was guaranteed that the national hydroelectric poten- 
tial did not exceed 100,000 MW and that the construction of the eight nuclear 
plants would prevent a collapse of the supply of energy anticipated by 1985. 


In 1980, however, ELETROBRAS identified a potential of 213,000 MW, without 
considering the inventory of all the Amazonian rivers. The alternative of 
generating power in the far North and transporting it to the consumer centers 
in the Center-South Region by long-distance transmission systems began to be 
viewed as the most technically and economically feasible. 


After that, the nuclear program began to shrink. In November 1982, it was 
decided that only four of the eight plants would be built. In August of the 
following year, the construction of the Iguape I and II units (the third and 
fourth plants of the curtailed program) were postponed. 


In September 1984, nobody talked about the Iguape plants any more and the 
Angra II and III plants suffered another postponement, with the announcement 
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that they would not go into operation until 1990. In June 1985, when the 
Brazilian-German nuclear agreement was 10 years old and two-thirds of its full 
term had elapsed, its balance sheet was extremely unfavorable to the country: 
the investments had reached $4 billion and not a single nuclear electric kilo- 
watt of power had been generated. 


At the beginning of August of last year, the government announced another reduc- 
tion of the nuclear program: the two Iguape plants were definitely forgotten 
and resources were concentrated on completing the two Angra plants--II and III-- 
because of the volume of investment already committed. According to the new 
schedule, they will go into operation in 1992, and only at the end of 1989 will 
the government make a decision about proceeding with the program. 


Angra II has 75 percent of its civil construction completed and 65 percent of 
its equipment has been acquired, while Angra III has almost half of its civil 
construction completed and almost 40 percent of its equipment has been acquired. 
To give up those two projects now would be to incur a greater loss than to 
continue to invest with the expectation that they can generate 2,600 MW one day. 


Although Angra I has no direct relation to the nuclear program, it is very 
diligently contributing to increasing the public deficit and, thanks to the 
irresponsibility of the builders, the American Westinghouse Company, which 
supplied the equipment and assembled the plant, it is generating-——-when it does 
generate--the most expensive nuclear electric power in the world: $2,800 per 
kilowatt compared to an original forecast of $400 per kilowatt. 


On 17 January 1985, when he inaugurated Angra I, the then minister of Mines and 
Energy, Cesar Cals, proclaimed in a public speech: "Angra I is no longer a 
firefly that goes on and off. It is a steady and reliable light.” It was not. 
The problems never ended and continued to become aggravated to the point of the 
plant now suspending its power generation for an undetermined period cf time 
until the defects are eliminated. When that occurs, Angra I will again operate 
its 626 MW of steady power at full load. The cost per kiiowatt will have 
exceeded $3,500, almost three times that of Itaipu. 


According to the projections of the Governmental Action Program (PAG), which 
the government will release with the next few days, between 1987 and 1991 the 
investments allocated to the NUCLEBRAS Group will total 65,248 billion cruzados. 
Those investments in millions of April 1987 cruzados are divided as follows: 


INVESTMENTS 1987 1988 1989 1990 1991 87/91 
Angra II 6,478 8,055 5,749 2,528 889 23,688 
Angra III 1,160 2,263 4,114 3,547 5,191 18,275 
Others 1,467 326 254 233 17 2,297 
Operational 4,852 3,891 4,116 3,824 4,305 20,988 
TOTAL 13,957 14,5246 14,233 12,132 10,402 65,248 


It must be pointed out that NUCLEBRAS considers its operational activities as 
investments, considering that the group does not have any operational revenue, 
even though in the listing of the sources of funds for the nuclear sector a 
grant of 7.428 billion cruzados is provided for as the group's own funds. 
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The major portion, however, will be borne by the Treasury, which up to 1991 
will invest 43,233 billion cruzados in NUCLEBRAS, corresponding to almost 70 
percent of total investments. The program provides for an allocation of 15.838 
[as published] cruzados of foreign loans; however, it does not indicate the 
source of those funds, although they are to be furnished by Germany in the 
form of cquipment for the Angra II and III nuclear plants. 


S/li 
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BRAZIL LATIN AMERICA 


NAZARETH ON PROGRAM COSTS, ACTIVITIES UNDER NEW CONSTITUTION 
51002005 Sao Paulo ISTOE in Portuguese 16 Sep 87 pp 72, 73 


[Interview with CNEN Chairman Rex Nazareth Alves by Paulo Vasconceilos on 9 
September: “A Case of Sovereignty"; first paragraph is ISTOE introduction] 


[Text] The 49-year-old Rio de Janeiro physicist Rex Nazareth Alves did not 
even have time to celebrate the greatest Brazilian achievement in the nuclear 
field, as announced last week by President Jose Sarney: namely, complete 
mastery of the technology of uranium enrichment--4 development that has made 
Brazil a member of the exclusive club of nations that have the capability to 
produce the atomic bomb. As chairman of the National Commission for Nuclear 
Energy (CNEN) for the past 5 years and coordinator of the secret program which 
in 8 years has consumed the equivalent of 20 billion cruzados and mcbilized 
almost 4,000 technicians and scientists, 18 universities, and 150 industries, 
Rex Nazareth has spent the past several days packing his bags. He is leaving 
this Sunday for Vienna, Austria, for one more annual UN atomic energy meeting, 
where he will advocate the Brazilian position in favor of national indepen- 
Gence in the development of nuclear energy. A fanatical fan of the Flamengo 
soccer team who can nv longer find time to go to the stadium to see his team 
play and who has not taken a vacation in 16 years, the CNEN chairman nonethe- 
less set aside an hour in his burdensome schedule last Wednesday to talk to 
ISTOE and to advocate a program that he realizes will at the very least start 
a controversy. "With the president's announcement," Rex Nazareth promises, 
“the independent nuclear program will now become more open to view." He is 
opposed, however, to having the new constitution state explicitly that the 
nation will forgo the atomic bomb. 


[Question] What course will the Brazilian nuclear program take now, following 
the announcement that our country has mastered the technology of uranium 
enrichment? 


[Answer] Investments will probably remain at around $40 million per year 
until the middle of the coming decade. The total amount invested to date 
comes to a little less than the equivalent of $400 million. No estimate has 
yet been made of requirements in terms of equipment, but it is already pos- 
sible to predict the establishment of model industrial units to accommodate 
research programs and other small-scale programs. In the area of social 
benefit, the yoal is to try to increase the level of nationalization of the 
equipment used in health care, agriculture, and industry. In the area of the 
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export of nuclear fuel, we are developing the capacity to compete for a market 
that varies between $10 billion and $15 billion. 


[Question] When will the practical effects of this progress begin to be felt? 


[Answer] They are already being felt. Today, the level of nationalization of 
nuclear radiation equipment used in medicine is already almost 70 percent. 

At the level of nuclear development that has been achieved, 10 percent of 
exports of beryl can now be made in the form of beryllium carbonate or beryl- 
lium oxide--a fact that suggests the birth of a new chemical industry. In the 
mechanical sector, a series of systems that used to be imported is beginning 
to be produced here. More than 100 kinds of electronic equipment have been 
developed, and some of them are already in use in private industry. 


[Question] Is it yet possible to forecast an economic return on the invest- 
ment, when the amounts still being invested are infinitely greater than the 
opportunities for short- or medium-term business transactions? 


[Answer] Contrary to published reports, the amount spent annually on the 
independent nuclear program is less than the equivalent of $40 million. What 
should be emphasized, however, is the fact that the program represents an 
effort to utilize domestic raw materials and that it provides Brazil with the 
opportunity to export processed raw materials, with the result that the pros- 
pects for realizing an immediate financial return for the nation are potenti- 
ally greater than if we maintained the so-called primary position of merely 
exporting raw materials. 


[Question] Wouldn't our recent past in the field of nuclear energy appear to 
refute all that optimism? 


[Answer] We are in no way associated with any agreements signed in the past. 
Our “past” relates to the independent nuclear program, which has revealed that 
our country is perhaps richer in these resources than the others, and the 
results of that program are becoming apparent and are incontrovertibly 
positive. 


[Question] Are not the opportunities for profit outweighed by the danger of 
short-circuiting our relations with other countries--and especially the United 
States? 


[Answer] Independence is something for which a people must fight. No one 
helps anyone to be independent and sovereign. In every process of development, 
however, it is only natural that whoever has already mastered a given technol- 
ogy will place obstacles in the path of another, to prevent the latter from 
sharing in this international market. We have now achieved independence in 
the nuclear sector, using Brazilian scientists, Brazilian raw materials, 
technology that is 100 percent Brazilian, and assistance from Brazilian indus- 
try. In this way, no pressure of any kind can prevent the nation from pur- 
suing its destiny. 
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[Question] Why produce enriched uranium on a large scale if Brazil has only 
one nuclear power plant--which does not even function properly--and if the 
atomic submarine project will not be realized until after the year 2000? 


[Answer] The talk is not of producing on a large scale, but rather of a 
system of small production units that can grow according as national require- 
ments increase. It is a question here of more than independence: it is a 
question of ensuring a supply of fuel for the research reactors when it is 
impossible to import it. The most expensive fuel in the world is the fuel 
that one does not have. And the trutn is that since 1979 Brazil has not been 
able to buy so much as a gram of fuel for its reactors. 


[Question] What position do you think the Constituent Assembly will adopt in 
relation to the new possibilities for the Brazilian nuclear program? 


[Answer] I believe that Brazilian interests will be fully protected in the 
new Constitution. We have even asked the Congress already to add an article 
that will define the nation's nuclear activities as being exclusively for 
peaceful purposes and that will enable those activities to be debated and 
monitored by Congress. 


[Question] But what if the members of the Constituent Assembly opt for a more 
explicit version--one which says that Brazil will not undertake to make an 
atomic bomb? 


[Answer] That is the kind of language you will find in the atomic weapons 
nonproliferation treaty, which is discriminatory. We want the article in 
question to be written in another way--and this is not a mere quibble over 
words. To say that our nuclear activities will be exclusively for peaceful 
purposes means that we shall not be making atomic bombs. To be more explicit 
than this would be contrary to the national interest. 


[Question] Even if it does not lead to the bomb, doesn't the evolution of 
this program represent a threat to the ecology? 


[Answer] We are in a phase of development, not one of large-scale nuclear 
installations. The risks are therefore less. An entire complex of safety 
procedures is nonetheless in place, and environmental impact studies are being 
prepared to support it. 


[Question] What was the real necessity for carrying out this nuclear program 
heretofore under the classification of "secret" oz the equivalent? 


[Answer] In actual fact there never was a classification of “secret” or 
anything similar. What happens is that when a research institution or an 
industry develops a new product, it automatically protects the technology from 
the competition. 


[Question] If the program was not classified secret or the equivalent, what 
is the explanation for the secret Delta accounts, with money deposited in 
banks in behalf of members of the National Commission for Nuclear Energy? 
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[Answer] In a speech I made to the Congress I made it very clear that the 
success of the Brazilian nuclear program was dependent on maintaining a mini- 
mum of secrecy. I also pointed out that only a small part of what was carried 
out under the program had to be kept secret. In addition you have the National 
Accounting Office, which monitors and maintains total control even over secret 
systems. The National Congress also is empowered to carry out this monitoring, 
to ensure the legitimate application of the public funds. According as the 
results are obtained, however, it will be possible eventually to have complete 
Openness, even tc the point of placing the entire program under the authority 


of Congress. 


[Question] What is the situation with the installations at Resende, where 
$350 million has already been consumed in developing the centrifugal jet 
process? 


[Answer] A series of demonstration tests is going to begin at that unit so 
that the investments made there will not be wasted. WNUCLEBRAS [Brazilian 
Nuclear Corporations, Inc.] has already arranged for the export of low-grade 
enriched uranium produced at Resende; this could represent recovery of these 
investments. I anticipate that this unit will not be called a “white ele- 


phant.” 


[Question] How was it possible to unify the scientists--some of whom had 
always been resistant to the Brazilian nuclear program and to the military-- 
behind this project? 


[Answer] In 1979 it became clear that Brazil would not be able to purchase a 
guaranteed supply of nuclear fuel over the long term. It also became clear 
that Brazil would not be able to obtain fuel for its research reactors. It 
was therefore essential for Brazil to develop its own technology, and we 
proceeded to unite the efforts of 18 universities, 150 industries, and a nun- 
ber of research institutions both civilian and military. It was not the first 
time that the military had participated in a national program of independent 
development; this had already taken place in the areas of communications, 
computer systems, iron and steel, and petroleum. The military have always had 
a deep-seated spirit of nationalism. 
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BRAZIL LATIN AMERICA 


SITES OF NUCLEAR FACILITIES IN RIO, URANIUM RESERVES DEFINED 


51002006d Rio de Janeiro 0 GLOBO in Portuguese 5 Sep 87 p 7 


[Text] Rio de Janeiro may be considered today the nuclear enclave of the 
nation. Of the important facilities connectei to the sector, only the Institute 
of Energetic and Nuclear Research (IPEN), the uranium mines, and the Navy unit 
that will develop the reactor of the nuclear submarine lie outside the state. 
Located in Rio are the headquarters of the National Nuclear Energy Commission, 
NUCLEBRAS, Furnas, aad the Institute of Nuclear Energy, among others. NUCLEP 
(which manufactures heavy equipment for plants) is in Itaguai, the facilities 
for prospecting monazitic sands are in the North Fluminense, and the fuel 
element and separation element factories are installed in Resende. Also 
planned for the region are the uranium reprocessing plant and the plant for 
uranium enrichment by centrifugal jet. The only nuclear plant in operation in 
the country (Angra I) was built in Angra dos Reis, and Angra II and III are 
scheduled. The nuclear plants that were to have been erected on the southern 
coast of Sao Paulo (IGUAPE) were canceled due to their high costs and the 
pressures of ecological groups. 


Brazil ranks fifth in the world in terms of uranium reserves--301.4 tons [all 
figures as published ]--being surpassed, in order of size, only by the United 
States, Canada, Australia, and South Africa. Nevertheless, NUCLEBRAS does not 
include Brazil among the biggest producers of uranium in the world because 
production on a commercial scale began about a year ago. The four largest 
producers also have the largest deposits, except in a different order; Canada 
is the largest producer, with 13,500 tons, followed by the United States, with 
6.4 tons; South Africa, with 5.6 tons; and Australia with 4 tons. 


The largest uranium reserve in Brazil is in Itataia, in Ceara, with 142,500 
tons. But there are reserves in Figueira (Parana), with 8,000 tons; Lagoa 
Real Bahia, with 96.1 tons; Espinhais (Paraiba), with 10,000 tons; in addi- 
tion to the small ones in Goias and Para, which together amount to 21,000 tons. 
Of the latter, the only deposit that is being processed is that of Pocos de 
Caldas (Minas Gerais), with reserves of 26.8 tons. 
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Headquarters: NUCLEBRAS, CNEN, IRD, Furnas 

lleavy equipment factory 

Nuclear power plant 

Separation elements factory 

Fuel elements factory 

Planned: Reprocessing plant; plant for enrichment by centrifugal jet 
One of the regions studied for the storage of atomic waste of low and 
medium radioactivity 
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URANIUM GEOLOGIC RESERVES 
(in metric tons of U308) 











Deposits/Mines Type of Reserve 
Measured & Inferred 
Indicated * baad 
1. Cercado Mine (Osamu Utsumi) 20 ,000 6,800 
Pocos de Caldas, Minas Gerais 
2. Figueira, Parana 7,000 1,000 
3. Phosphorous/Uranium-bearing 21,200 51,300 
deposit of Itataia, Ceara 
4. Uranium-bearing deposit of 61,840 31,350 
Lagoa Real, Bahia 
5. Espinharas [as published} 5,000 5,000 
Paraiba 
6. Other deposits (Goias, Para, 7,500 13,500 


Minas Gerais) 








TOTAL 192,540 108 ,950 


In the IAEA nomenclature, the types of reserves are equivalent to: * 
ably certain; ** Estimated additions. 


Source: NUCLEBRAS 
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Total 


26,800 


8,000 


142,500 


93,190 


10,000 


21,000 


201,490 
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BANGLADESH 


FRG FIRM TO STUDY NUCLEAR PUWER PLAN! 


NEAR EAST & SOUTH ASIA 


FEASIBILITY 


51500034 Dhaka THE BANGLADESH OBSERVER in English 10 Oct 87 p 3 


[Text ] 


/13046 


Bangladesh Atoouc Eacrgy Com 
mission (BAEC) has ugned an agroe- 
ment with a West German firm for 
fcasibulsty study of the propured Nuc- 
icat Power Siation at Rouppur 
Capacity of the plant will be between 
MD to SO megawatt. repors BSS. 

Official sources told BSS that the 
technical aad som0-cconomuc fcassbu!- 
ity study will be compicted within 
mine months at a cost of one millon 
U.S. dollar. 

The agreement was signed ai 
Frankiurt on October one. Dr 
Aowar Hossain, Chauman, BAEC. 
and Mr. H. Von Bravnawhil, Acting 
Managing Director. Lahmeyer Intcr- 
national of West Germany, ugned the 
agrcemcat on behalf of their respec- 
uve Organisation. 

The prelminary report of the feae- 
bility study eill be submutted within 
ut momhs and the Internauonal Aio- 


mac Energy Agency (IAEA) has < - 


%4 


pressed ts edllngness to panth ca- 





INDIA WEAR EAST 4 SOUTH ASIA 


FURMER FOREIGN MINISTER URGES NUCLEAR PACT WITH PAKUSTAN 
51500030 New Delhi PATRIOT in English 10 Sep 8, p 4 


[Acticls by Maharajakrishna Rasgotra] 


[Text ] | non prolileretsen m a sample enuugh and sts conf gure (00 nuclear warheads, seone 
myth propegsted by nuclear tion into @ workable weapon 40000 are deployed im and 
eeapon powers to perpetuste design would be within the cape around Eurasia Asia itself is sig 
thes monopoly of nuclear weap bilities of almost any notion with nificantly oucleansed with a con 
ems and to retain control of the some scientific talent, financial centration of about 15,000 nucle 
world market for peaceful appli = and industrial resources, and en at warheads 
cations of nuclear technol. gy goncenng skills at fs command These weapons are all around 


1968 is the twentieth century's 
nological question related to the Ocean, the Arabian Sea and the 

Se quality of its nuckear facilities, Gulf, Naval ships carrying nucle 
by the mucleer monapulists, but ‘ht decision to build o mucier = or weapons rapulasty visit « large 
ns caw. —_ weapon 's @ political one Though sumber of ports of Asian coun 
tance by a large number of the lem pana we eer ae oor for muctons 
World's non-nuct : ar weapons and | war fightin, has been created in « 

Mast of these letter ere the unusable in war, | believe each sumber of them, including one or 
erstwhile calanial ome of nation must be free to make its = two in Suwth Asia 
West {occa — ta wwn political decision as to In our newhbourhood, threat 
are developing countries with whether or not it will go nucker and provocation continue to be 
large populations who will needto —s im. the military sense. flung et Iran which can only drive 
harness the atom for their future As a citizen of India, i have — that country to the nuclear op- 
energy and other needs These are and shared my coun tion. Israel with its clandestine 
also the countries which missed _—try'sdecision nottogoiniorenu- nuclear armoury is good enough 
the industrial and technological — clear military programme. Never reason for its Arab neighbours to 
revolutions of the last three theless, | cannot bring myself choose the nuclear path. 
centuries round to accepting the argument Regardless of whether in our 

The secret and sensitive nu advanced by some nuclear weap- own little subregion we possess or 
clear technology of today will be om powers, especially the United do not possess nuclear weapons. 
the common industnal technol, States of America, that other nuclear weapons belonging to 
gy of the next century. If these countries must not develop nucle China, the Soviet Union and the 
countries are not to remain beck ar weapons because these would US han; over us from not so far 
ward and dependent in future. constitute threats to their securi- = away and are a threat to the secu 
they must acquire technical nu ty and to global stability, orcom- _rity and well-being of our people 
clear know-how for peaceful uses _——plicate their strategic planning. It This is no argument for South 
now would be a different matter ifthe Asia's nuclearisation, but any 

There is @ link between the world as « whole, including the commitment of non-proliferation 
commercial, civilian uses of nu present nuclear weapun powers, in our subregion must predicate 
clear _and nuclear weapons —s- were to abyure nuclear weapons — on the dismantling of these other 
technology. They both utilise the The South-Asian subregion is — existing threats. 
energy produced by the fission of a rather small, integral part of the In today’s world, non 
uranium of plutonium atoms. Eurasian landmass. Out of the proliferation cannot be rationally 
The concept of a nuclear bomb is globe's total arsenal of some considered country by country or 
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practical wey to proceed with st us hes mot yet taken the necessary prupusels, so celled 
im the global context. Non- politucal and indusinel decissons mooted from ume to ume by mu- 
prolidferstzion to be meaningful to tramsiste its scientific and Clesr weapon for South 
must be vertacal and ot must begun technological proficency mle Asus should be waewed uw Lhas larg 
with those who have done the weapon's capsbility. This is due er context The central purpose 
must proliferating lo 8 genuine reluctance to depert is to persuade India to sign the 
These fe ae anc — from « policy, established by Nuclear Non. Prolaferatson 
eer Cn eo Jawaharlal Nehru, which is both Treaty. 
county by @ nucker weapon couragevus and wise, of elyuring India's vbjections to that 
power. There is, therefore, no le- nuclear weapons as a means of Tresty are not of recent origm. 
gvlumate reason for the posstuon- war or international politics. They wore apelt ext dhasly and 
img of cay one country’s nuclear Pakistan's emergence as 6 mu forcefully when the Treaty — 
weapons in any other country's Chea power Indias being negotiated. - Trest 
territory. If we want to make a be- with critical choices. It has two eatpener ey wet olor eign 4 
ginning with non-proliferation, options: To keep « strong nerve has amply demonstrated t 
we should have to start with the and spurn the threst inherent in waned ans waliainy Eo 
withdrewal of nuclear weapons of the new situation, and to contin soning at the time > a 
great powers to within their re- ue with established policy; or, to Seely) Gleam Sea 
spective national ternitunes deve’ up and deploy nuclear weap: ter and its unstated pury 
In the South Asian context, ons to counter the muclear forces egitimising the great powers 
follows: The ecquisition of nucle a tribute to Rajiv Gandhi's cour nupoly of nuclear weafons, and 
ar weapons by Pakistan and Indus age and wisdom end resiremt their hegemony over the non- 
will inevitably lead to « nuclear that he has not rushed into the nuclear world. 
war between them. these weapons latter option. India's refusal to sign the 
are not safe in thei hands. at any The constraints in India are Treaty had to do with 
rate, nuclear weapons are too entirely those of policy Pakistan. In 1968, — 
costly for developing countnes statemanship, and of concern for among the more ardent champ: 
and by embarking on « nuclear human destiny in a nuclest world. ons of the Treaty which it hailed 
arms race India and Pakistan india can match Pakistan's nu- as (he most umportant agreement 
ould themselves to de- clear force, and to the necessary on nuclear disarmament. | can 
struction: they must, therefore extent Chine's, with reasonable understand Pakistan's later 
be saved from themselves and speed. Public opimon in India is change of position and refusal to 
made to sign the NPT and accept veering in that direction and its reece name Vt 
international surveillance and government may be forced on to to is Pakistan's will 
safeguards. this latter course, Prime Minister ingness to be used as « bait to lure 
The argument gives little Rajiv Gandhi's deep personal or presturise India into the 
credit to either country for good aversion for nuclear weapons Treaty. 
for ability to dicriminate be It is my belief that in the ward by Pakistan from time to 
tween what is civilised and what course of the next decade or two a tame — « nuclear-weapon free 
is barbaric, it smacks of racial ar score of uther threshold countnes zone in South Asis, mutual in 
rogance. It is hard to understand will also gu nuclear in the sense of spection of Indian and Pakistani 
why the chances of a nuclear war developing explosion capabulity nuclear facilities, simultaneous 
between India and Pakistan for weapons ot peaceful purposes. acceptance of international im 
should be rated any higher than They need to acquire this techno- spection ind safeguard, etc — are 
chances of 5 nuclear war between logical competence for independ. but variations on the NPT theme 
the US and the USSR or between ence as well as economy in har and India can hardly be expected 
the USSR and China, or China nessing nuclear for thew to entertain them. 
and the US future develupment. behav Personally, | am attracted to 
Non proliferation is no longer jour of the present nuclear mo- the suggestion that both India| 
the real issue in South Asia. Pro- nopolists may leave them no oth and Pakistan should renownce 
liferation has taken plece here er choice. the #c quisition or manufacture of 
and the task before us is that of 1 for one would not bemoan nuclear weapons. India's policy 4 
living with it and controlling its buch a development. Perhaps, thus far has, in fect, been one of 
spread. Pakistan has hed « nucle- only wider horizontal prolifers- voluntary and unilateral renunc: 
ar military programme for some tion may persuade the present ation of nuclear arms Pakistan is 
time and is today a nuclear weap. nuclear weapon powers to move pursuing the opposite policy and 
on power. India's technological forward towards an agreed clothing it in calculated 
capability dates back to the early progremme of substantial and ambiguity 
sixtees it was effectively demon meaningful reductions 1 nuclear Asa (riend and well wisher of 
strated in its peaceful, subterre arms and to place their own nu Pakistan, | would urge its author 
nean explosion at Pokharan in clear facilities under internation ities to give up ambiguity Tn any 
1974. % al inspection and safeguards country’s nuclear policy, I can 
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think of nothing more disturbing 
and dangerous than ambiguity. In 
a nuclear world, it is vitally neces- 
sary and infinitely more safe for 
countries to clearly understand’ 
where they stand in relation to’ 
one another. 

Unless the pall of secrecy is 
lifted from Pakistan’ nuclear 
programme and the cloak of ami 
biguity drops, there can be no 
question of even the first step to- 
wards a joint or parallel renuncia 
tion of nuclear weapons. Mutual 
inspections and verifications, etc 
will have to avvait developments 
of this kind — they cannot pre- 
cede them. 

As | said, proliferation has 
taken place in South Asia and, 
therefore, non-proliferation is no 
longer the real issue. The task 
confronting us is that of control- 
ling its spread and sophistication. 
This calls for a sincere, serious 
and sustained dialogue between. 
India: and Pakistan. F 

I do not have fear of a nuclear, 
war between India and Pakistan.’ 
In the two countries there are, 
millions of divided families and I 
cannot easily imagine the author- 
ities here in Islamabad or in New 
Delhi callously taking decisions 
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to drop nuclear bombs on the oth- 
er side's cities. Nuclear attack by 
one on the other, even in the ab- 
sence of retaliation, would be dis- 
astrously self-damaging not only 
in terms of fall out and contami: 
nation, but also because of the ec- 
onomic, political and moral ef- 
fects of the act. 


Besides, we are two civilised 
societies, and unfortunate and 


tragic and frequent as our wars. 


have been, neither India nor Pak- 
istan took to genucidal bombing 
of the other side's cities and civil- 
ian targets, which was so often 
the case in the wars between 
industrialised Western nations. 
What we have to avoid in South 
Asia is a futile race of nuclear 
arms becoming a substitute for 
war or diplomacy as is presently 
the case in the East-West 
confrontation. 


Security, especially in the nu-, 


clear context, cannot come from 
reliance on runaway technology. 
Only human beings, by mutual 
agreemei.t and cooperation, can 


generate a true sense of mutual 
security. For this too we need a. 
vastly better climate of relations, 


between our two countries than 
the one obtaining at the 
moment. 


The only proposal which has 
relevance in the subcontinent’s 
current nuclear situation is for a 
binding agreement between India 
and Pakistan not to use nuclear 
weapons against one another un- 
der any circumstance. In our situ- 
ation, even the “no first use” will 
not be sufficiently reassuring. 
From the “no-use” .ommitment 
we can proceed to exclude resort 
to any kind of force at all in our 
mutual dealings and to the estab- 
lishment of agreed nuclear force 
levels with which both feel com- 
fortable about their security. 
These would be logical develop- 
ments following the recent agree- 
ment between President Ziaul 
Hag and Prime Minister Gandhi 
not to attack each other's nuclear 
facilities. 





This contribution by former 
Foreign Secretary M Rasgotra 
and currently Chairman of the 
International Institute of 
Southern-Asia and Pacific Stud- 
ies, is based on his paper present. 
ed at the International Confer- 


ence on Nuclear 
Non-Proliferation in South Asia, 
recently organised by _ the 


Islamabad Institute of Strategic 
Studies 








{[NDLA NEAR EAST & SOUTH ASIA 


GROUNDWORK LAID FOR NUCLEAR POWER CORPORATION 


51500029 Bombay THE TIMES OF INDIA in English | Sep 87 pp 1, 9 
{Text ] NEW August 31. — . nd ed KR. Momqanen, axlnistes of ~ Imported raw maenat and compo- 
. state for science rT) ts like special steel would constitute 
fen at Parliament last week, funds are a mayor only about ten per cent of the total 
come. into “(lo promote constraint in expanding the nuciear- resources employed. None of them 
atom as major ‘source of programme. In other respects, would be in any sensitive arca. 
power. «| CAE ke ate 4 wah vs ll producing power 
» Ke? 2A} atomnc-ciectricity : 
The spadework for-netting wp the Proceed with is atom me , 


7 the new company syill work in and in Rajasthan, = will continue to be done at the BARC. 
\rondiaation - wit nae are expected to function by — The distribution of India’s coal 
boards and the Bhabbastomic research §=— 1995 when 3110 MW of atomic power water resources being what it is, the 
contre? RIBS ake 2 }.4 is expected to be generated. The pres government feels the country should 
* - ropaned that the NPCIL will g0! ent generation is only 1230 MW — take recourse 10 diverse sources of 
Uo my aver bn Sal-needs. Tax-, barely 2.5 per cent of the nation’s energy , @ 
- public 10 | ‘are. expected . 10 be’ Oulpot. * ° On the present official reckoning, 
exempt ; bonds, market. The, Aficr 1995. the government en- cos) reserves are likely to be exhausted 
jfoated ae a>. visages the setting up of 12 reactors of in s hundred years. Water resources are 
pany will bes ie - The memorandum of articles of the ‘reliable. The state of research of solar 
will not require budgetary support afier NPCIL has been drafied. The NPCIL and other nonconventional forms of 
that is expected to have ten directors on its energy ¢7es not make these com- 
ee ae board.” The — Seating of te — viable, at least for the time 
crores wi ‘company now awarts the assent 
10,000 MW of atomic power. The =the President to the bill passed by The costs of producing nuclear eleo- 
sutherland capi pil pty Portioment. This ip cagertes ia 0 ow wicity are csid to be comparable wid 
available with the government tm the If the NPCIL achveves its immediate found to be cheaper in some cases. But 
ay bed» a= Lan F — ive of producing 10,000 MW Mr Narayanan informed Parliament 
reasons for setting that it might be possible to reduce the 
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NEAR EAST & SOUTH ASIA 


INDIA 


PAPERS REPORT OPENING OF NUCLEAR POWER CORPORAT LON 


Official's Inaugural Speech 


51500054 Madras THE HLNDU in English 17 Uct 87 p 9 


[Text] 


tte Hy eu ity PE: ane 
ial atl iylit 


ined ae 
AHIR ATR t ie 


iii eat au 
mu til LAP He nips 
i fel in iste i 
ith : wl : $292 


eff yale 


aH aa THE i 


Hitt 
te 


39 





ae af (le 1p taty 
: ; a biges a, : 
th nae a a 
a ec aa 
: : Ae iM ig: i ll HE He 
data bil, said Heute ea ne ee 
asa 
2 iF $ att ie Te 
oy ARENT RRP nt 
w § 2 S247 poses seyeits! ts 3 
Et en TT aut 
as eit THLE tale HH pieele aut 
22 > ee His innit ie AH Heat neat 
oar itd de: } Ron af a Hi i! Hi 




















PERFORMANCE OF NUCLEAR POWER PLANTS 
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MAIN FEATURES OF PRESSURISED HEAVY WATER REACTOR (PHWR) 
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INDIA NEAR EAST & SOUTH ASIA 


BRIEFS 


PLANTS’ NUCLEAR POWER PRODUCTION--Three nuclear power stations in 
Maharashtra, Tamil Nadu, and Rajasthan have been generating over 1,200 mw 

of power every day and efforts are on to generate 10,000 mw by the end of the 
century. Disclosing this to newsmen at Kerwar in Karnataka, the chairman of 
the Nuclear Power Board, Mr S. L. Kutty, said the cost of nuclear energy per 
unit will be much cheaper than thermal energy by 1990, [Text] [51004700c 
Delhi Domestic Service in English 0830 GMT 4 Oct 87] /9274 


NUCLEAR POWER CORPORATION--The Nuclear Power Board is being converted into 
Nuclear Power Corporation from today with an authorized capital of 2,000 crore 
rupees, Disclosing this in Bombay, the chairman of the Atomic Energy Commission, 
Dr M, R, Srinivasan, said the new corporation will be responsible for design, 
construction, and operation of nuclear power stations in the country. [Text] 
[51004703 Delhi Domestic Service in English 0240 GMT 16 Oct 87] /9274 
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ISRAEL 


NEAR EAST & SOUTH ASIA 


NORWAY BID FOR HEAVY WATER SUPERVISION DENIED 


51004501 Jerusalem Domestic Service in Hebrew 2100 CMT 3 Oct 8&7 


1/9274 


{ Text) Istact has rejected a Norwegian request that would 
cnable intcrnational supervision over the heavy watcr 
Norway supplicd to Isracl 27 ycars ago. According to the 
Uslo Forcign Ministry spokesman, Iscacl reyccted the 
regucst to transfer the hcavy watcr to the Intcrnational 
Atomic Energy Agency. whose headquartcrs is in 
Vienna, saying that this commmussion ts onc- sided in its 
political stand against Istacl. A Norwegian dclicgation 
that had been discussing the future of the hcavy watcr 
icf Isracl at the end of the weck. Norway tears Isract rs 
using the heavy water for the production of nuclear 
weapons. 


4G 











PAKISTAN 


ZIA Uli NUCLEAR ISSUE, RELATIONS WITH U.S. 


NEAR EAST & SOUTH ASIA 


51004700a Karachi Domestic Service in Urdu 1500 GMT 27 Sep 87 


19274 


[Excerpt] President Mohammad Ziaul Hag said that 
Pakistan's foreign policy is based on principles that are 
in the best interests of the country. Talking to newsmen 
on his arrival in Quetta for a day's visit, he said the 
aforementioned policy. which has been formulated by 
the government under the leadership of Prime Minister 
Mohammad Khan Junejo, 1s aimed at safeguarding and 
promoting national interests. He said Pakistan acopted a 
policy on Afghanistan 8 years ago when the Afghan 
problem arose. The elected government has reviewed 
aad found this policy to be 1the country's interests and, 
therefore. has followed it consistently. 


The president emphasized that the international policy 
on nuclear nonproliferation should be applied to all 
countries and that Pakistan alone should not be made 
the target of attack for using nuclear technology for solely 


peaceful purposes. 


The president expressed the hope that the Gulf conflict 
will be resolved peacefully with the efforts of the United 
Nations and the cooperation of the superpowers. 


About Pakistan's relations with the United States. the 
president made it clear that their relationship 1s not tied 
to Pakistan's aid requirements, as these are two different 
things. In the afternoon. the president inaugurated the 
Baluchistan Week celebrations of the Fronter Corps. 
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PAKISTAN 


U.S, INCONSISTENCIES IN NUCLEAR AID POLICY CHARCED 


NEAR EAST & SOUTH ASIA 


51004701 Lahore THE PAKISTAN TIMES in Englisi: 28 Sep 87 pp 4-5 


[Article by Iqbal S. Hussain] 


[Text] 


Pakistan's frequent ‘nuclear 
explosions’, not anywhere in 
Pakistan, but on the pages of 
American and European 
newspapers have at last led to 
temporary suspension of the 
U.S. aid to Pakistan or so it is 
recommended by a Congres- 
sional Commitice. 

The suspension has been 
attributed to Pakistan's alleged 
involvement in the ‘dirty nuclear 
business. Though there is no 
tangible ewdence to establish 
Pakistan's actual manutacture of 
nuclear weapons, bul mere 
suspicions and allegations have 
produced a situation which could 
generate changes in Islemabad's 
foreign policy 

The people and government of 
Pakistan are naturally very bitter 
on being penalised for a crime 
which they have not committed, 
while the real culprits | India and 
Israel) continue to enjoy the US 
blessings despite their actual 
explvsions and concrete 
programmes to develop nuclear 
arsenals. India exploded its first 
nuclear device in 1974, and still it 
remains a major recipient of 
advanced computcrised 
electronics and essential 
requisites. It has been importing 
heavy water and vther raw 
materials illegally from West 
Germany and the Soviet Umon 
But no country condemns India 
and it contiraes to receive 
substantial financial and techmecal 
avd from all the doner countries 


Vakisian despite its best 
assurances remains the main 
target of foreign attacks. ‘Islamic 
bomb in-the-making’ is the 
wumversal cry, while the world 
continues to wink at ‘Hindu’ and 
‘Jewish’ bombs. 

The current crises in Pak-US 
relations appears to have crupted 
us a result of the arrest of a 
Canadian of Pakistani origin who 
1s alleged to have bees involved in 
the export of special quality steel 
to Pakistan. The arrest was made 
despite the Lact that the Canadian 
Arshad Pervez was issued a 
heence from the US Departinent of 
Commerce. The case from the 
very start appears to be a trap 
since the allegation of bribing the 
customs official is frivolous. 

Moreover there is no proof that 
the material involved was to be 
used only for the manufacture of 
atin bombs and not fer a dozen 
vther peaceful purposes. Also the 
US Customs official Warren has 
said that so far there was no 
evidence in their pussession to link 
the Pakistan Government with the 
case under investigation 

From the very start the case 
seems to be concocted merely to 
hdrm the US-Pakistan ties. There 
is Strong pro-India lobby in the 
United States which spares no 

:ellort or occasion to damage 
l’akistan’s position vis-a-vis the 
metacn [ > a sematrliybectle Fm 
prepared by $ opposed tu 
the cordial Pak-US relations and 
have been trying hard to have the 
US aid to Pakistan stopped 
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The termination of the US aid to 
Pakistan will have major 
c for Pakistan-US 
relations. Pakistan can, however, 
and should live without such 
assistance, as it has been abic tu 
do so in 1965, 1978 and 1981. Though 
Pakistan's ambassador to 
Washington has assured the 
United States government that a 
possible cut in the US aid might 
not lead to a change in Pakistan's 
foreign and Afghan policies, but 
the mood of the nation will 
eventually tilt the scales in other 
ilirection. Moreover, its impact on 
the fragile domestic structure 
which is now being developed on 
democratic lines might also be 
unhealthy. 

Coming back to the nuclear 
issue, it is clear that Pakistan 
cannot exist in a void. In a region 


threatened by superpower 
conflicts, India’s hosti rigs 
and nuclear ambitions, Pakistan 
— remain gp ee and a 
s! spectator to elopments 
aruund itself. Having been invaded 
thrice by India since its birth in 
1947, Pakistan has learnt bitter 
lessons. India’s military 
intervention it been deprived 
of East Pakistan. Dethi has never 
really recognised Pakistan's 
existence and continues to try to 
destabilise the country by 
exploiting several avenues at the 
same time. World-wide anti- 
Pakistan campaigns through 
western media constitute one of 
their means. Pro-India lobbies 
such as in the United States act 
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highly effectively to damage 
Pakistan = position 

Militarily India has developed 
its conventional furces manifold 
and has reached at the same tune 
an advanced stage of nuclear 
technology. With the aid of, 
Western i d nations and 
the USSR, India received 
nuclear technology, reactors and 
essential raw materials. Kecently 
a West German tilm revealed 
India’s secret network to smuggle 
heavy water from West Germany 
and the Soviet Unien India has 


[sentence as published] 


We have never had a desire to go 
jor nuclear weapons or a bomb 
either in the past of m the future 
All of us salute the Prime Minister 
for translating the thoughts of the 
entire cation, when he announced 
to the Pakistani community in 
New York that we du not believe 
underground or underhand 
incthodulugy. When we say we do 
twa wish to make an A-bomb, we 
n ont “ut if required it would 
"a be secret 

Thank yuu Mr. Prime Minister 
io SummMarising a complex 
Situation ina simple sentence. Mr 
Meohommad Khan Junejo has 
trean the ball, spun by the 
Vi shad case conspiracy, back into 
(Oe Americ an court. For the past 
ivur decades, ever since our 
Independence, Pakistan has 
ryinained committed to honour the 


— values we share with the 


nited States. Through thick and 


than. we have never faltered in our 
resolve to abide by the 
tundamental erp am of our 
foreign policy laid m by our 
Founding Father — the Quaid-i- 
Azam. The U.S.A. on its part, 
however, has always chosen to 
sacrifice its {rendshap with this 
cbuntry at the allar of expedience 
ad short-term local gains. In a 
wut-shell, the United States has 
everytime deserted Pakistan in a 
foment of crisis and flirted with 
ipdia to woo and win her over, te 
its side or at least neutralise her 
leanings towards the Soviet Union. 
India never failed to exploit 
this display of love from 
; ashingten and even black-mail 

U.S. on this score. We have no 
tne to desert the United States. 
lat the history of US. desertion of 
its friends is no secret. The 
suspension of ed aid to 
l’akistan is the latest illustration 
of this non-credibility non- 
consistency in U_S. foreign policy. 
}’akistan has faced this situation 
with grace, dignity and 
centidence. The Prime Minister's 
visit to New York and meetings 
with President Ronald Reagan 


ke is ‘party fo the 


ema te hee rd or lose 
ee tine people 
of Pakistan. Thee Pebdstent soothe 

have no desire to be _—_ for 
granted, and our elected Prime 
Minister has, in no uncertain 
terms, left no doubt in the 
Americe’) mind on this score 
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PAKISTAN NEAR EAST & SOUTH ASIA 


COMMENTARY ALLEGES SHIFT IN U.S. NUCLEAR POLICY 
Islamabad THE MUSLIM in English 29 Oct 87 pp 4-5 
[Article by Abbas Rashid] 


[Text] The Indian Prime Minister Rajiv Gandhi has, apparently, had a successful 
meeting with the U.S. president Ronald Reagan in Washington where he stopped en 
route from the Commonwealth conference in Vancouver. On top of his agenda was 
the issue of Pakistan's nuclear capability. 


Commending the U.S. Congress for its aid cut off to Pakistan in a manner com- 
pletely shorn completely of diplomatic finesse and devoid of even a superficial 
concession to the much touted principle of non interference he said we are 

glad that recently the U.S. Congress put limitations on aid that will flow to 
Pakistan unless Pakistan makes some clarifications about its programme to 
manufacture nuclear arms. We hope that these clarifications will be concrete 
and meaningful and will not be merely a show to make an excuse for the resumption 
of aid to Pakistan. In other words--well done; but watch out for the wily 
Pakistanis. As for his own demands in this context, he made it clear that what 
was required from Pakistan was a “demonstrable proven commitment to abjuring 
nuclear weapons.” 


P.R. Skill 


It is a tribute to India’s consummate skill at public relationing that it 
continues to occupy the moral high ground on the nuclear issue despite its 
own major advances in this area and its utter disregard of various proposals, 
most of them made by Pakistan, to rid South Asia of nuclear weapons, including 
the one made by the Prime Minsiter of Pakistan from the floor of the United 
Nations. In this he said that both India and Pakistan should simultaneously 
sign the nuclear non-proliferation treaty. That India has successfully 
expiscded a nuclear device, euphemistically (or hypocritically) termed as 
peaceful, as far back as 1974 is conveniently relegated to the background 

in the midst of a veritable hysteria over the possibility of Pakistan 
acquiring nuclear weapons generated by India from a holier-than-thou vantage 
position. 
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It should be kept in mind that the latest Indian initiative in this connection 
is particularly well timed to coincide with a high point in concern among 

U.S. foreign policy making circles amenable to the Israeli argument that U.S. 
interests in the region are best safeguarded with the nuclear monopoly in the 
area remaining with Israel on the issue of Pakistan acquiring nuclear capability, 
now that many believe that it is actually possible for it to do so in the 

near future. 


Concern 


In recent months, not only has this concern been conveyed to Islamabad publicly 
through the former U.S. ambassador to Pakistan Dean Hinton and more diplomatically 
by the U.S. Under Secretary of State Michael Armacost when he visited Pakistan 
earlier this year but the U.S. Senate also saw fit to pass a resolution in 

July 1987 (an identical one was approved by the U.S. House of Representatives in 
August) which reiterated the U.S. desire to maintain a long term security partner- 
ship with Pakistan. It proceeded to point out that “the greatest threat to this 
partnership arises from activities in Pakistan's nuclear programme that are 

viewed as being inconsistent with a purely peaceful programme. Further, the 
resolution urges Pakistan to “eliminate this threat” and suggests that doing so 
would serve our mutual interests in promoting stability in South Asia and assist- 


ing the Afghan people." 


In other words, Pakistan should abjure nuclear weapons (which it is supposed to 
be in the process of manufacturing) for the dubious privilege of continuing 

to serve as a conduit and staging area for one of the largest covert C.I.A. 
operations since World War II. That the Afghans are, in fact, waging a 

desperate struggle to regain their independence cannot mean much in terms of 

the ethical principles that supposedly inform U.S. foreign policy for, after all, 
so too are the Palestinians whose opp‘essor Israel, has consistently been the 
recipient of U.S. largesse. 


In any case, Rajiv's current tour of the United States has come at a time when 
there appears to be considerable pressure from within the U.S. Congress to 
force Pakistan into a position of unambiguously renouncing its nuclear option 
Rajiv may not be far from being wrong when he speaks of a "shift" in U.S. 
policy with regard to the Pakistan--India equation. 


Admittedly, President Reagan after his meeting with the Indian Prime Minister 
urged both Pakistan and India to jointly resolve the nuclear issue, formally 
indicating an even handed approach. In substance however, it is abundantly 
clear that while the U.S. has practically accepted India's nuclear status 
(just as it has accepted, and abetted, a nuclear Israel) it seeks to ensure 
that Pakistan does not acquire such a capability. 


To that extent Rajiv Gandhi was probably right again when he said towards the 


end of his tour that the United States will act ‘ast Pakistan if the latter 
makes an atom bomb. Indeed that seems to be t’ “om line as far as the 
U.S. is concerned. Starting with the “horribl. aple" that was made of 
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Zulfiqar Ali Bhutto on this issue followed by the pressurising of an ostensibly 
sovereign French government to cancel its deal with Pakistan for the supply of 
a@ reprocessing plant and the currently suspended U.S. aid—all reflect on the 
substance of U.S. policy in this regard. 


Free Hand 


India, on the other hand, far from being subjected to such pressure, has been 
allowed a free hand. An illustration of the U.S. response to Pakistan's 
argument that it would be willing to forego its nuclear option only on a 
reciprocal basis with India is provided by Senator Bill Bradley's statement | 
just a few weeks before the Indian Prime Minister's visit, in the Congressional 
Record, on the Senate resolution on Pakistan (and India) nuclear issue. 

Dilating on Pakistan's activities that appear geared to a nuclear veapons 
programme, Senator Bradley in effect calls on Pakistan not only to desist 

but to do so regardless of the course of action adopted by India: in the 

past Pakistan has justified these activities by invoking India's example. 

It is true that India's nuclear activities raise similar suspicions and pose 
similar dangers. India’s stock piling of unsafeguarded nuclear materials is 

a serious concern. And those of us who are committed to the goals of non- 
proliferation are deeply disturbed by, and critical of, India's activity in this 
area. India’s explosion in 1974 and subsequent stockpiling of unsafeguarded 
nuclear material have increased political pressures on Pakistan to seek a 
nuclear deterrent. Few would argue that it has been a serious mistake for 
India to have gone this route. It is unfortunate that India's leaders cannot 
see this, but it would be tragic if Pakistan repeated India's errors. One 
should learn from the mistakes of others not emulate them. And were Pakistanis 
to attempt to match India’s capabilities to produce or deploy nuclear weapons; 
the costs to all of us including Pakistan, would be very high.” 


While Mr. Bradley, speaking for a powerful lobby in the U.S. Congress makes 
himself abundantly clear when in effect telling Pakistan to do what the U.S. 
thinks is in its best interests, he is somewhat less than enlightening when he 
says, for instance, that India made a serious mistake in going this route. 


It certainly does not seem to have been penalised for this mistake--not even by 
the United States. If anything, in recent months, there has been a considerable 
warming up of relationships between the two countries. In September, last 

year it was reported that the U.S. government had approved the sale of the 
General Electric company F-404 jet engine to India. Since the suspension of 
U.S. military aid to India in 1965 (during the Indo-Pakistan war) this was 

the first major military agreement between India and the U.S.A. Subsequently, 
Caspar Weinberger went to India in what was the first visit to that country 

by a U.S. Secretary of Defence. More recently negotiations have been finalised 
on the procurement of an highly advanced U.S. Cray/XAMP/ “supercomputer,” 

24 (or equivalent) ostensibly, for use in weather forecasting but potentially 
capable of being used in nuclear weapons development. 
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Recognition 


It is obvious, then that the U.S. is entirely committed to weaning away India 
from the ambit of the Soviet Union and has clearly indicated its recognition 
(in many ways and on more than one occasion) of the country as the paramount 
power in South Asia. The lack of agreement between the two on exactly how to 
treat Pakistan is a temporary phenomenon and does not alter the essential 
contours of the emerging relationship. 


The U.S. regards Pakistan's role in the Afghanistan war as being extremely 
useful in the context of its larger strategic designs. It is, therefore, 
reluctant to accommodate the Indian demands entirely with respect to “putting 
Pakistan in its place." Accordingly, even on the issue of Pakistan's nuclear 
capability, its approach has been to soft peddle in view of the Afghanistan 
angle. Nevertheless, the pro Israel lobby in Congress has gradually managed 
to assert its views, if not entirely prevail, against continuing aid to 
Pakistan. 


Once the Afghanistan issue is resolved, however, there would be very little to 
detract from the convergence between U.S. and Indian perceptions on Pakistan 
and the nature of the latter's (subsidiary) role in the region. About this 
Pakistan's policymakers should not harbour any illusions. It is a measure 

of the very slight difference in the positions of the two countries in this 
regard that despite Pakistan continuing role in the context of Afghanistan, 

the U.S. Congress has gone ahead and suspended aid to Pakistan. [It is also 

an indication of the extent of the latter's complete dependence in being unable 
to receive an assured quid pro quo for its role in promoting U.S. interests 

in the region. 


Rajiv's visit to the U.S. has served to put the finishing touches on a new 
U.S.-India relationship that has been in the process of being hammered out 
for some time now. A major snag in the proceedings, so far, has been India's 
reservations on the supply of advanced U.S. weapons to Pakistan. To India's 
satisfaction, three factors may have led the U.S. to take a harder line 
toward Pakistan: «) The increased pressure from within the Congress against 
Pakistan's nuclear programme; b) Pakistan's abject state of dependence on 
U.S. aid and c) Pakistan's ambivalent response to the proposal that it play a 
central role in U.S. naval operations in the Persian Gulf. 


It is in this context that Pakistan should review its own foreign policy options. 
If nothing else, it should take a leaf from India's book and attempt a more 
even-handed approach in its relationship with the two superpowers. The present 
juncture provides Pakistan with a tremendous, and rare, opportunity. The only 
question is whether its rulers have the wisdom or the will to avail of it. 
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PAKISTAN 





NEAR EAST & SOUTH ASIA 


PRESIDENT RESTATES POLICY ON NUCLEAR ENERGY " 


Rejects Pressure To End Nuclear Program 


51004702 Karachi Domestic Service in Urdu 1500 GMT 19 Oct 87 


[Excerpt] President Mohammad Ziaul Hag says that 
Pakistan will not be pressured, threatened, or tempted to 
give up its program of the peaceful use of atomic energy, 
and opposes the use of this energy for destructive pur- 
poses. He made these remarks during a speech at the 
inauguration of a compressor station at the Sui gas ficid 
today, which was built at a cost of more than 2 billion 


rupees. 


He noted that Pakistan has several times proposed that 
the United Nations declare South Asia a nuclear free 
zone. We are also prepared to sign the Nuclear Nonpro- 
liferation Treaty, provided India also does so. 


The president reiterated that Pakistan will use atomic 
energy for the benefit and welfare of humanity. He said: 
We have to concentrate on conventional sources of 
energy, especially oil and gas, until an alternative source 
of energy has been discovered. [passage omitted on 
government's plan for developing energy resources] 


Affirms Need for 
BK200248 Hong Kong AFP in English 0210 GMT 
20 Oct 87 


[Text] Karachi, Pakistan, Oct 19 (AFP)}—President 
Mohammad Ziaul Hag said Mopday Pakistan would not 
renounce the peaceful use of nuclear energy under any 
kind of pressure, intimidation or temptation. 


Inaugurating a gas Compressor station at the Sui gas field 
60 kilometres (37 miles) north of here, he said: “We 
urgently require nuclear energy so that our factories and 
machines may keep on operating.” 


“Our fields abound in green crops. our people may be 
healthy and energetic and our towns and villages are lit 
up with electricity,” he said. “In other words, we shall 
utilise nuclear energy wholely and only for the benefit 
and welfare of mankind.” 
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“We do not know why our friends are afflicted by 
far-fetched mistrust and apprehensions from our efforts 
and successes in this field,” he said. 


“The truth of the matter is that Pakistan has been 
decia“ing...that we are, both im theory and practice. 
opposed to the destructive use of nuclear ene-p).” 


Referring to recent U.S. criticism of Pakistan's nuclear 
programme, the president recalled his government's pro- 
posals made at the United Nations that South Asia be 
declared a nuclear free zone. “This is our standing 
proposal, which we have repeatedly reiterated.” he said. 


“We earnestly desire to conclude a treaty with India for 
the mutual inspection of cach other's nuclear installa- 
tions. We are even willing to sign the nuclear non- 
proliferation treaty if India also does so.” 
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PAKISTAN NEAR EAST & SOUTH ASIA 


JUNEJO PROMISES TO ACCELERATE NUCLEAR DEVELOPMENT 
Islamabad THE MUSLIM in English 26 Oct 87 ppl, 8 


[Text] KOT ADDU, Oct 25: Prime Minister Mohammad Khan Junejo, today said it 
was imperative for Pakistan to acquire and utilise most modern technology for 
electric generation, particularly in the field of nuclear power production. 


The Prime Minister was speaking at the inauguration of a 400 megawatt thermal 
power plant constructed at a cost of Rs.271 crore at Kot Adu nearly 90 kilo- 
metres from Multan. The inaugural ceremony was attended among others by the 
Punjab Governor, Makhdoom Mohammad Sajjad Hussain Oureshi, the Chief Minister, 
Nawaz Sharif, Federal Minister for Water and Power, Kazi Abdul Majid Abid, 
members of the National and the Punjab Assembly. The Ambassadors of Federal 
Germany and Italy, the two countries, which had helped in the completion of 
the project with a foreign exchange credit amounting to Rs. 1410 million 

and by providing technical services, were also present. 


The Prime Minister said there was shortage of fuel resources in Pakistan and 

the only way to overcome the persistent power load shedding was to employ the 
latest technology to augment power generation. He said the whole world knew 

that the most important and ultra modern method of producing electricity was 

through the utilisation of nuclear energy. 


The Prime Minister said Pakistan expected the friendly countries to help in 
updating the quality of technology available here for the production of 
electricity, particularly in the field of nuclear energy. 


The Prime Minister said it was impossible to plan social well being of the 
people and to aim at improving the quality of life without substantially 
increasing the production of electricity. This was true not only in case 
of Pakistan, but all the countries the world. 


Stressing the importance of establishing more thermal facilities for power 
generation, the Prime Minister said, production of the hydel power stations 
was uncertain because of low levels of dam reservoirs during the winter 
months, a period during which the need for electricity was most. 


The Prime Minister said the elected Muslim League government had framed its 
economic policies in the light of the nationa] needs and requirements of 
the people. He said his five point development programme had laid special 
stress on the uplift of the rural areas. 
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The Prime Minister said no progress could be achieved only by formulating 
plans. What was important was that these plans should be implemented with a 
sincerity of purpose. 


The Prime Minister said in his view any progress which benefitted only a 
section of the people was useless. The present government, he said, believed 
that development activity should benefit every citizen of the State and 

it was because of this reason that stress on rural development was natural 
and obvious. Nearly 70 per cent of the population lived in villages, and the 
industrial efficiency also depended largely on agricultural produce. He 
said being a truly domestic government he felt that the door to prosperity 
and progress should be opened to all. As such he was determined that 90 per 
cent of villages of the country should be provided facility of electricity by 
1990. The new power house at Koc Addu, he said, would go a long way to meet 
this objective. 


The Prime Minister said Pakistan was a country with limited income and re- 
sources, as such it was imperative that expenses on the import of goods should 
be curtailed and the country's own natural resources were developed to the 
maximum. 


He said that God Almighty had been kind to Pakistan because there was no dearth 
of specialists and natural resources. The whole nation was imbued with a spirit 
to achieve progress and the common people had the unmatching qualities of 
toughness, diligence, and valour besides having a fully developed sense of 
direction and proportion. 


Prime Minister Junejo said no work was impossible for a nation gifted with 
these qualities. As such his government had decided that to develop the basic 
and important sector of power generation, it would resort to all possible 
avenues and would overcome every hurdle on the way. 


The Prime Minister said the commissioning of the Kot Addu gas turbine power 
station was an important step towards the fulfillment of the promises made 

by the present government for accelerating the pace of development and solving 
the energy crisis. 


He stressed the importance of producing more electricity, which was needed for 
industrial expansion, to make large tracts of barren land fertile by installing 
more tubewells and to create new opportunities for the people by providing 
them with the basic facilities of energy and water. 


He also referred to the lakhs of acres of agricultural tracts in the Punjab 
and Sind which had been rendered waste because of the twin menace of water 
logging and salinity. He said since agriculture was the base of the national 
economy, it was important to reclaim salined and water logged land so as to 
increase agricultural production, which had a direct bearing on it. 


The Prime Minister said the menace of water logging and salinity could be over- 
come only through a crash programme, the successful implementation of which 
depended entirely on the ample availability of electricity. 
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The Prime Minister said besides electricity, different types of oils were also 
needed for the crash programme to eradicate water logging and salinity. The 
indigenous production of diesel and petrol was only 42,000 barrels per day, 
with the result that Pakistan had to spend crores of rupees to import diesel 
every year. The country was also spending a large amount in foreign exchange 
on the import of goods needed for development purposes. It was important that 
these expenses were cut down with the full utilisation of the national 
resources, particularly through the production of electricity. 


Later the Prime Minister inaugurated the power house by pressing a button, 
which instantly put an extra 400 megawatts on the national grid. The Prime 
Minister also went round the big power house where he was enthusiastically 
welcomed by the power house workers, who also showered flower petals on 
him. The power house had been colourfully decorated with bunting and large 
banners inscribed with welcome slogans. 


WAPDA LOSSES: Later Mr. Junejo directed the WAPDA authorities to cut power 
losses in the country to the bare minimum limits. 


He said strict vigil be kept on power losses and the regional engineers be 
made responsible to monitor the power losses. "We need power for national 
development and as such power losses be curtailed," he observed. 


The Prime Minister was informed that power losses stood at 25.6 per cent 
including transmission losses of 9.6 per cent while theft and technical losses 
accounted for 15 per cent. He was also informed about the steps being taken 
by WAPDA to minimise power losses. 


The P.M. was informed that some loadshedding would have to be done in January 
next. There would be shortfall of about 600 megawatts due to lean water period 
in January. 


About the development work the Prime Minister was told that on an average 
22 kilometre long electric wires were erected per day in the past onze year. 
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PAKISTAN NEAR EAST & SOUTH ASIA 


JUNEJO ASSERTS PAKISTAN TO ACQUIRE NUCLEAR TECH ‘AT ANY COST' 


Karachi DAWN in English 26 Oct 87 ppl, 3 


[Text] Multan, Oct 25: Prime Minister Mohammad Khan Junejo has said Pakistan 
has decided to acquire nuclear technology at any cost. 


Speaking at the inaugural ceremony of 400 megawatt gas turbine power station at 
Kot Addu on Sunday morning, the Prime Minister said that nuclear technology was 
vital for the progress and prosperity of Pakistan and he urged the friendly 
countries to help Pakistan in acquiring it. 


The Prime Minister also stressed the need for launching a crash programme to 
combat the twin menaces of water-logging and salinity and added that non- 
availability of irrigation water was the main hurdle in bringing the land 
under the plough and this shortage could not be met by installing tubewells. 


He said that Pakistan was spending a huge amount on the import of diesel oil, 
though domestic production of oil had increased to 42,000 barrels per day which 
was one third of the domestic demand. While stressing the need for exploring 
the natural resources to meet the national requirements, he said that at 
present 60 per cent of total generating capability of WAPDA system was [word 
indistinct] and the remaining 40 per cent thermal-hydel power generating system 
entirely depending upon the water resrvoirs. 


Earlier, Qazi Abdul Majeed Abid, Federal Minister for Water and Power said 
that WAPDA was producing 6500 megawatt electricity and its generating capacity 
would increase to 8495 megawatt during the sixth five-year plan. 


The minister said that consumption of power would increase to 7221 megawatts 
till 1990 and 9400 megawatts till June 1993 and added that we would be able 
to get rid of load-shedding till 1990. 


Thz Chairman of WAPDA, Lt. Gen Zahid Ali Akbar Khan said that WAPDA had worked 
out plans for coming up with series of thermal power units. The first was 
inaugurated at Guddu in April 1986 and the other today in Kotaddu which was 
completed in 23 months. 
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He said that WAPDA had plan 
ned to instal 23 more thermal units 
at Guddu, Kot Addu, Jamshoro, 
Faisalabad, Kotri, Lekhara and 
Multan. 

In addition, the Karachi Electrx 
Suppiy Corporation has planned to 
add three units of 210 megawatts, 
each during this period, he said. 

LOCAL POLLS: Prime Minister 
Mohammad Khan Juncjo sax' on 
Sunday that the Government had 
finalized the schedule for Lacal 
bodies elections which would be 
announced shortly 

Mr Junejo said that the ninth 
constitutional amendment bill 
would be tabled at the next session 
of Parliament depending on the 
load of business of the House 

He ruled out any delay in Local 

Bodies elections. The Prime Minis 
ter who ts also President of Musiom 
League said he saw no possibility of 
any alliance with any political 
party in Local Bodws elections 
which would be heid on non party 
basis. 
: The Prime Minister also said that 
India had no right to walk into 
Siachen. However, he added, de- 
marcation of the area was yet to be 
carried out. He said Pakistan was 
quite capable of retaliating against 
aggression. 

Replying to a question about re- 
ports of a Sovict offer of assistance, 
Mr Junejo said that the Govern. 
ment had not received any formal 
offer of financial aid and i would 
respond only when such an offer 
was made. President Reagan had 
assured him that United States 
would not stop or suspend the aid uf 
‘Pakistan 

lle said that there was no danger 
of war and our borders were safle 

The Punjab Chief Minister Mian 
Nawaz Sharif, Punjab Governor 
Makhdoum Sajjad Hussain 
Qureshi, Federal Minister for Wa 
ter and Power Qazi Abdul Majeed 
Abid, Chairman WAPDA, Li Gen 
Zahid Ali Akbar Khan and provin- 
cial Minister Mian Ghulam Haider 
Wyne also accompanied him 


Prime Minister Vibha 
Khan Junejo has sanounced one 
month bonus for the workers of gas 
turbine power station of Kot Addu 
and praised ther et ficrency in com 
pletior. of this power station 
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PAKISTAN NEAR EAST & SOUTH ASIA 


SPOKESMAN REITERATES STANCE ON NUCLEAR ISSUE 


51004700b Karachi Domestic Service in Urdu 1500 GIIT 30 Sep &7 


its nuclear installations. He added that there has been no 
change in Pakistan's policy in this regard. 


Answering a question on the extent to which Pakistaa 1s 
affected by the Gulf situation. the spokesman said that 


proximity talks will [words indistinct] the spokesman 
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FRANCE WEST EUROPE 


NUCLEAR POWER SURPLUS, COSTS, FUTURE PLANS DISCUSSED 
Paris LE MONDE in French 30 Sep 87 pp 1, 43 


[Interview with Pierre Delaporte, president of the EDF, by Veronique Maurus; 
date and place not given] 


[Text] While public opinion, shocked by Chernobyl, is less and less favorably 
inclined to nuclear power, EDF officials, for reasons of economy, are keeping 
their distance from the atom. Pierre Delaporte, president of the establishment 
for the past 4 months, explained, in the interview he granted us, that he wants 
to slow down the speed of orders for nuclear power plants to the maximum extent. 
He does not rule out the possibility of “agonizing reappraisals” with respect 
to breeders such as Superphenix if they do not prove their profitability. He 
also believes that there must be a reduction in EDF personnel for the first 
time in 15 years. 


[Question] For the first time this summer, the EDF shut down a nuclear power 
plant for economic rather than technical reasons. Is the excess capacity 
foreseen by 1990 already making itself felt? 


[Answer] The EDF has always shut down a number of power plants in the summer- 
time because our installed power, even though perfectly adapted to winter de- 
mand, is in excess of summer consumption, which is much lower. Some 75 percent 
of our electricity is now from nuclear sources. We shall therefore have to 
shut down our nuclear divisions more and more frequently in the summertime. 

You cannot conclude from this fact that "“overequipment,” a word I detest, is 
already evident. 


[Question] Which term do you prefer? Advance? 
[Answer] Yes, or reserve capacity. 
[Question] How great is it, in your estimation? 


[Answer] At the present time, we have just what we need. Remember that it 
was so long ago that this agency looked to the winter with dread! 


Could we be equipped above and beyond the economic optimum for 19907 Yes. By 
how much? That depends on the growth projections for consumption, but one 











could put that “advance” at about five stages. This means that we could have 
done without five nuclear reactors for a few years, while continuing to use old 
coal or oil plants that we are going to convert. 


We have therefore gone beyond the economic optimum, but it is not a crisis. 

The corresponding surcost will not exceed 2 percent on rates for a few years, 
while the startup of the nuclear program brought us infinitely greater economic 
benefit. If you take the example of our industrial clientele, it enjoyed an 
optimum relative drop in prices of 20 percent, which will actually be temporar- 
ily reduced to 18 percent. This means that we have taken ten steps forward and 
one back. 


[Question] You are in the class situation of the industrialist who had some- 
what grandiose projections. 


[Answer] Somewhat, yes. That can be easily explained. First of all, in the 
energy field, it is infinitely more harmful to estimate low than high. Conse- 
quently, it is obvious that it is better to plan somewhat big. Furthermore, 
our power plants have the best availability in the world. Our old calculations 
were aimed at doing as well as the Americans, meaning build power plants capa- 
ble of operating 60 percent of the time throughout the year. We have reached 
80 percent. That is also what gives us a look of “abundance.” We are a bit 
“cate” 


[Question] What are your conclusions about the rate of orders for power 
plants? In 1987 and 1988, a single phase was planned, with one plant at 
Chooz and another at Civaux. Will you have to slow down even sore? 


[Answer] We shall try to “trim down" a bit more. But it is not our energy 
needs that dictate speed of commitment, but rather, the critical speed for 

the French nuclear industry. One could theoretically calculate an ideal rhythe 
for the EDF: no order for 3 or 4 years, then a phase and a half a year, fol- 
lowed by two phases a year. But that is not realistic. We cannot ask manu- 
facturers to go from four or five phases a year to nothing, then start off 
again with two, and so on. We shall have to trim down, but without putting 
French industry in a decline. Otherwise, like a plane, it will risk stalling. 
It is not easy, but we have already gone down to a very slow pace. 


[Question] Can you consider “jumping” 19887 


[Answer] From the energy standpoint, yes. From the industrial standpoint, we 
shall see. For several years, we would like to maintain as slow a4 pace as 
possible, but one compatible with the survival of our nuclear industry. 


[Question] Superphenix is encountering serious difficulties. Under such 
conditions, do you believe it is necessary to order a second breeder? On 
what economic terms? 


[Answer] The alternative of the breeders is still of great interest, but we 
are not in a hurry. The prospect of a shortage of uranium has moved consider- 
ably further into the future, well beyond 30 years, which removes much of the 
benefit and urgency from this alternative. 
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For the time being, fast neutron reactors (meaning breeders) are far from 
achieving the economic performance we had hoped for and we gust take advantage 
of the time we have to improve on that. We must tell our research teams to go 
back to the drawing board for 3, 4 or even 5 years, if necessary, learning 
what they can from what we have, and then draft a program making it possible 
to bring the fast reactors, if not in line with the economic level of the 
pressurized water method, then at least very close to it. This would enable 
us to move to an industrial scale in 19, 15 or 20 years. 


[Question] By how auch would we have to reduce costs? 


[Answer] By half, which is not impossible. The cost of the photovoltaic cells 
has been reduced to 1/20th. Superphenix is a prototype, a phase, the first on 
an industrial scale, but there will be others. However, we must have reasonable 
hope of producing a power plant that is economicallyviable, meaning only a bit 
more expensive than the conventional nuclear plant. 


[Question] And if not? 


[Answer] Then we might be iorced into an agonizing reappraisal, if our teams 
come back in 5 years and tell us: “It is impossible. This method will always 
be 50 percent, 80 percent or twice as expensive as what we are now doing,” then 
we shall perhaps have to alter our plans. It would be heartbreaking because 
our world lead in the field is a promise of victories ahead. 


Outdated Slogan 


[Question] Is the EDF's wager of “all-nuclear power" not somewhat dangerous 
today? Do you not expect to look at other energy sources such as coal in order 
to diversify the risk? 


[Answer] We are already doing that. All-nuclear power is a somewhat provoca- 
tive and outdated slogan. Moreover, water power performs very well and in the 
long run, we shall build new projects. We are already thinking about what coal 
plants will be like by the year 2000. It is essential that they be clean be- 
cause public opinion on this matter of pollution will only grow stronger. 
However, we are not worried. It is not a priority, but yet we are looking 

at it closely. 


[Question] The great period of construction is over. We must now manage our 
nuclear plants in order to obtain electricity at the lowest possible cost. 
Will you rechannel personnel, investments and even commercial policy along 
those lines? 


[Answer] We have gone to a ceiling of six plants ordered in a year and will 
now drop much lower. 


Personnel will obviously be affected, but it is a situation we can manage. 

EDF personnel had been stable for 2 years, after being greatly inflated between 
1981 and 1982 when they went to 38 hours. The number of employees will drop 
nearly everywhere and for different reasons. In the plant construction sector, 
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this will be obvious. Moreover, it will be the effect of progress in produc- 
tivity. We shall have a “paperless” civilization and some trades may even 
disappear. Naturally, there can be no question of going back on life-long 
contracts. There will be no layoffs. We shall merely use the natural depar- 
tures. We shall permit wage earners to receive additional training in order 
to have a new trade. The EDF has done so for a long time. We shall perhaps 
have to shift into a higher gear on this. 


As to managing our nuclear production plants, we still have technical progress 
margins totaling in the billions. The nuclear industry is still young. We 
have to be cautious and above all, maintain the level of safety. 


[Question] What about investments? Last year, there were serious breakdowns. 
The EDF promised to give priority to distribution. 


[Answer] The major quick reduction in plant construction programs should 
enable us to reduce our investment program on the whcle and achieve a partial 


transfer to systems. 


As far as the quality of the product is concerned, we are not yet at the level 
ve should be for a country such as France. We are not as good as our larger 
neighbors. Service quality is disturbing for our industrial clientele, espe- 
cially and small and medium-size businesses and industries, which do not have 
the means to buy a thyratron inverter making it possible for them to have per- 
fect current. Furthermore, they are increasingly computerized, which makes 
the effect of interruptions more and more difficult to handle. Our goal con- 
sists in being in a very good competitive position in Europe within the next 
10 years. 


[Question] Will that priority to industrial customers also be reflected in 
rates? Can we say that after a good fight with Pechiney and the Ministry of 
Industry, you have buried the hatchet? 


[Answer] You could say so. In big industry, the vast majority of the enter- 
prises do not attach particular importance to electricity, which accounts for 
only 1 to 1.5 percent of their costs. But for others, electricity is almost 

a matter of life and death, a very important element of their cost prices. 

For them, we have to make an extra effort. For too long, we have made “one 
size fits all." We succeeded with Pechiney, then Atochem. Now we must do so 
with all the customers for which electricity plays an important or very impor- 
tant role. To do so, we must speak out. We have preconceived ideas concerning 
their needs, just as they do concerning our rigid rates. We must put all in- 
formation on the table and work in a spirit of complete partnership. I am 
convinced that we can find solutions which, without overwhelming either of the 
two enterprises in question, will nevertheless be satisfactory and profitable 
for both sides. 


Quality 


[Question] What about quality of service for the ¢verage customer? 
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[Answer] It can improve, especially in the region of Paris, which certainly 
sets no example! That is one of our prime objectives. The goal of quality is 
now the very backbone of our plans. Naturally, it cannot simply be dictated, 
but we can create a different spirit. We can mobilize young people and fans. 
While there may remain a hard core of recalcitrants, they can always be made 
to feel ashamed! 


[Question] You recently hinted in L'AGEFI that after 2 years of profits, EDF 
books would again show red ink this year. Are we to conclude that the EDF is 
doomed to lose money, except in the case of exceptional circumstances, such 
as a drop in the price of the dollar, coal and oil? 


[Answer] This year, there should be a balanced result, at about 200 miliion 
francs, but it is true that we run a great risk of going in the red again. 
That is a problem of rates. The company met all the commitments made in its 
contract and then some. It has improved its results. The draft contract pro- 
vided for a drop in the cost price of 3 percent a year. For the past 3 years, 
we have done better, on the order of 3.5 percent a year. The different with 
our good results of 1985 and 1986 has to do with the fact that instead of 
increasing rates by 1.5 points as planned on 15 February, we had to reduce our 
prices for the third consecutive time. The effect of this latter measure 
compared with what we expected exceeds 2.5 billion francs. Nor should one be 
surprised. 


The government wanted consumers to enjoy, not only all the exceptional events 
(mainly the drop in the dollar), but also, all the establishment's management 
efforts. As a result, we have dropped back down to 0 and getting out of debt 
will have to come in the future! 


[Question] How burdensome is that debt? 


[Answer] We are, in absolute terms, France's enterprise most heavily in debt: 
220 billion francs, a substantial sum. 


Finance charges make up 20 percent of that debt, a fifth of the cost price. 

We want to reduce that debt as soon as possible, but unfortunately, it will 
not be soon. We have not yet hit our peak. Courageous measures must be taken 
right away, but the debt will not go down before 1990. We will make our con- 
tribution to the fight against inflation, but when they take away all the 
windfalls that occur only once, along with the company's efforts to provide 
customers with short-term henefits, this without allowing a single franc to 

go toward paying the debt, seems to me to be excessive. Proof of this is that 
we shall end the year starting from scratch. That is not a wise policy, even 
for our customers. If they continue to play these tricks on us, we will no 
longer be able to keep our commitment of a rate increase limited to 1 point 
below inflation and finance charges will take an even larger share of our 
budget. 


[Question] What do you hope for for next year? 


[Answer] The draft contract, nothing more. We can even forget the past, by 
and large. 
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Nuclear Consensus 


In the end, the “Chernobyl effect" will have done with the notorious French 
"nuclear consensus." A poll conducted in May by CREDOC (1) and published by 
the Ministry of Industry confirms it: For the first time since the beginning 
of the decade, there are now more French people hostile to the development of 
nuclear electricity (49 percent) than for it (48 percent), with those uncertain 
making up only 3 percent. 


This is a complete reversal which, beginning last year just after the disaster 

(26 April 1986), has intensified since that time. While from 1981 to 1985, the 
number of positive votes steadily increased, going from 58 to 67 percent, they 

numbered only 51 percent in October 1986 and have dropped more since that 

time (48 percent in May 1987). 


At the same time, the opinion poll shows growing concern about a possible 
accident (49 percent of all French people concerned in May, compared with 

33 percent in 1985), revealing an absolute lack of trust in authorities in 

the case of a catastrophe. Some 63 percent of the persons questioned believe 
that “the authorities would not be ready to assume responsibility for protect- 
ing the people,” with the least trusting being farmers (72 percent) and retired 
people (65 percent), contrasting with those under the age of 25 and students 

56 and 55 percent concerned). 


Finally, one last element reveals the crisis of confidence of the French re- 
garding electric power plants: the price of electricity, which they now fear 
may increase over the next 5 years (38 percent), while up until 1985, oil pro- 
ducts were the pet peeve! 


FOOTNOTES 


l. This survey was conducted in May 1987 among 2,000 persons representing 
the French population 18 and older. It was completed by CREDOC (Research 
Center for the Study and Observation of Living Conditions) for the Ministry 
of Industry, the French Energy Control Agency and the EDF. 


11,464 
CSO: 5100/2401 
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FRANCE WEST EUROPE 


DETAILS OF NUCLEAR SPACE GENERATOR STUDIES REVEALED 
51002402 Paris REVUE GEXERALE NUCLEAIRE in French May-Jun 87 pp 288-295 


[Article by Claude Poher, Program Director, CNES, and Jean Delaplace, 
IRDI-Nucleaire, CEA) 


[Text] Since 1982 the CNES [National Space Studies Center] and the CEA 
[Atomic Energy Commission] have been conducting joint studies on nuclear 
Space generators. The vower of these generators is greater than the power of 
the solar generators that are now used to provide an energy supply for 
Satellites, and they are expected to undergo a major development early in 

the next century. The studies dome by the CNES and the CEA involve a reference 
generator called ERATO. The authors describe its characteristics and its major 
Components as well as the technical problems involved in its development; 
however, there is no question about the feasibility of this project. 


Introduction 


As part of their preparaticom for future lonc-term space missiams, the CNES 
and the CEA have been conducting studies of nuclear space generators since 
1982. 


It has long been known that these generators are the most suitable for 
providing electricity over 100 kilowatts for satellites; they can operate 
for several years without maintenance (Figure 1). 


A brief study of a nuclear generator was actually done at the CEA about 20 
years ago (Figure 2). It showed that the capacity of the launch vehicles 
at that time was by no means sufficient to place such generators into orbit 
(1.5 to 1.8 tons for 80 KWe). 


The electricity for today's satellites is provided by photovoltaic solar 
generators with powers under 10 KwWe. Major advances in microelectronics and 
Signal processing have made it possible to handle more and more numerous and 
Complex functions without needing greater amounts of electricity. 
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Figure 1; 
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4. Turbine cooling circuit pump 
5. Comdenser 

6. Reactor 

7. Boiler 

8. Alternator 

9. Separator 


However, as the capacity of the European launch vehicles is continuing to 
increase, this is opening up prospects for new applications which will 
Certainly be introduced before the end of this century. Starting in 1995 the 
Ariane V launch vehicle will enable Europe to place in orbit nuclear space 
generators with an electrical power much higher than the power of today's 
solar generators. At that time very high energy-consuming missions which had 
until that point been impossible will become feasible. 


The CNES believes that high-power space electricity generators will come to 
occupy a very important position right after the start of the 2lst century. 


The ERATO Studies 


For this reason, the CNES and the CEA have once again resumed their studies 
of nuclear space generators. These studies are being conducted by a joint 
working group composed of about 20 people, most of whom are working part- 
time on this project. 


A reference generator has been defined in order to undertake these studies 
in a concrete manner. The technical specifications for this study were based 
on a hypothetical space mission: the power supply for the electrical propul- 
Sion system of an interorbital transfer vehicle. The generator studied was 
named ERATO [Atomic Inter-Orbital Transfer Vehicle] (Figure 3). 


It was determined that the mission of an electrical-propulsion vehicle for 
the transfer of commercial payloads between orbits represents (for the 
electrical generator) a broad range of the technical difficulties which may 
be encountered in the majority of the future missions which may use nuclear 
generators. 


In fact, the range of electrical power considered for ERATO extends from 50 
to 400 kilowatts; the generator's mass has to be minimal; the standards to 
be met to protect payloads from radiation from the nuclear reactor are quite 
Stringent; and respecting nuclear safety criteria will be severely tested 
with a generator that is continually changing orbits. 


Quite abviously, the selection of a reference mission like the ome for this 
Orbital tranfer vehicle does not mean that this mission will be the first to 
use high-power generators in the future, or even that it will ever be done. In 
fact, many other high-energy consuming space missions will probably be candi- 
dates for the use of generators with powers exceeding 100 kWe. Such potential 
missions are, for example: 
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a. Power supply for the European space station 

b. Large Civilian and military orbital radars 

Cc. Infrared observation using cooled optics 

d. Automatic space probe using electrical propulsion to 
explore distant planets, etc. 


All these missions will be the subject of indepth studies at the appropriate 
time. The ERATO studies are only intended to analyze the design of electrical 
generators sufficiently standardized so they can be used for all these mis- 
Sions, if possible. 


Results of Feasibility Studies Completed in 1985 


The first phase of the study of the detailed characteristics of nuclear 
generators, the evaluation of their technical feasibility, the determination 
Of tne plan for and of the cost of their development, undertaken by the CNES 
and the CEA starting in 1982, were completed by the end of 1985. The major 
Conclusions of these studies follow: 


a. The mass of these generators will be two to three times less than 
the mass of solar generators of the same power. The space they 
occupy will be approximately 20 times smaller; this will produce 
major savings in the propellants needed to keep on station large 
satellites placed in a low orbit (space stations) using such 
generators. 


b. Their recurrent cost will be approximately 10 times less than that 
of solar generators of the same power. 


C. The development costs of the nuclear space generator system, 
roughiy equivalent to the purchase price of a 200 KWe solar 
generator, will be amortizable starting with the first generators . 
used. 


d. Nuclear space generators will have an exceptional resistance to 
external aggressions of all types. This will make them particularly 
valuable for future military applications in space. 


e. Their feasibility does not entail any insurmountable technological 
problems; hwoever, the need to use very high temperature technologies 
(1,200°C) will require a very long development plan: 15 to 20 years. 


f. The skills now existing in France in the space and nuclear fields 
(in both government organizations and in industry) could make France 
the European leader if the decision to begin the development of such 
generators were made quickly. 
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Gg. Nuclear safety questions related to the use of these generators 
in space have been examined with great care. Many technical 
options may be used to render the risks of their utilizatim as 
low as the risks of nuclear technology om earth. These options 
may be given full-scale testing on the ground in order to demmn- 
strate their validity in a convincing manner. 


Continuation of the Work 


In early 1986 the CEA and the CUES decided to continue these studies in order 
to prepare for the actual development of high power generators. 


The armed forces participated in examining the results of the feasibility 
Study and a program is now underway to study possible versions of gemerators 
Suitable farmilitary purposes beyond the year 2000. 


The program during the 1986-1989 period entails technological studies 
Concentrating mainly on the high-temperature materials which are essential 
for the development of the reference systen. 


These studies will be financed in equal shares by the CNES and the CEA, as 
has been done in the past. 


By beginning laboratory testing of critical technologies right now, based 
on a sufficiently prudent approach, the abjective of a first launch of 
generators of this type toward the 2005-2010 time frame may be maintained. 


At the same time the working group is ~lso considering in depth other 
generator concepts suitable for different space missions; this will open up 
the possibility of making a choice after 1989. 


The results obtained between now and 1989 will help in eventually determining 
the start of the following phase of the program, which would then become a 
Specific development project, and of tests of components and subsysters for 
a generator with precise specifications. 


Cooperation among several European states appears desirable in order to 
carry out such a program at the same time as many other ambitious space pro- 
jects. This cooperation is being sought both by the CNES and by the CEA, and 
the armed forces officials are also much in favor of it. In fact, the first 
military missions feasible for this field will probably be observation satel- 
lites equipped with radars. These are highly advanced and expensive systems 
Which would probably be more within the reach of Europe than of a single 
nation. 


With this in mind, preliminary talks with interested countries are now in 
progress. The results of these first contacts are highly encouraging. 
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The mass of the complete wit, not optimized, is close to 7 toms. 


















































Internal view of the ERATO 200 KWe nuclear space generator. 


Core 8. Primary circuit 
Control cylinder 9. Protective shield 
Control motor 10. Exchanger 

Pump ll. Alternator 
Secondary circuit l2. Compressor 
Radiator 13. Extractor 

Safety rod 14. Heat pipe 
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Description of the ERATO 200 KwWe Reference Generator 


A nuclear space generator operates according to the sam principles as 4 power 
plant cm earth: a dynamic omversim system (gas or steam turbine) or a static 
system (thermoelectric or thermoimic) operates between a hot source, consist- 
ing of tne reactor, and a cold source. However, the constraints inherent in 

Space reguire cperation in a zero-gravity enviroment and a cold source that 

must be formed of a radiator radiating in space. The need to limit the surface 
of this radiator demands high cperating terperatures requiring the use of spe- 


The system's specificaticons—-nominal electrical powe ‘3 200 Kwe, 7 year life 
Without maintenance, radiator surface limited to 140 and minimal mass-- 
determined the general outlines for the study of the nuclear space generator 
Concept. This work has made it possible to select a coherent set of tecimical 
Options, to evaluate the feasibility of the tecmmologies considered, to deter- 
mine the preliminary dimensions of the system, and to estimate the costs and 
development schedules of such a generator. This led to the birth of the ERATO 
"reference systen.” 


The definition of this system is based either cm tested data, or @ realistic 
extrapolaticns, but the definitive choices will qnly be made after am examina- 
tion of different types of soluticns or simply of improvements for each sib- 
System. In particular, a reduction in the specific mass (kg/kwWe) will be 
Ssougnt, along with the adaptation of this system to other space missicns. 


The ERATO 200 KWe reference system includes essentially (Figure 4): 


a. A fast neutron nuclear reactor whose core consists of needles 
containing highly enriched uranium (93%) in the form of UO) (‘or 
of UN), cooled by circulating lithium at 1,200°C (see Referen- 
ces 1] ard 2). 


b. A conversicn system composed of four turbomachines each with a 
gas turbine, a compressor, a heat exchanger-extractor, cperating 
in a closed circuit Brayton cycle (References 3 and 4). 

c. A 140 m* radiator with approximately 300 heat pipes (Reference 5). 


d. A snield to protect sensitive materials from radiations enmating 
from the reactor. 


e. A generator mmagement system to provide command and control of 
the reactor, regulation of the conversicn system, monitoring of 
the subsystems, etc. 


f. A structure to house the various Components and subsysters. 
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The Nuclear Reactor 


Operating within a fairly broad range of power, the fast neutron reactor 
Cooled by circulating liquid lithium offers several advantages: 


a. Good capacity, providing a favorable specific mass; 


b. Good thermal inertia due to the Liquid metal, which is of 
value Guring transient stages; 


Cc. Low pressure cperating with a relatively low core T. 
Moreover, this reactor concept adapts well to different comversim systerss. 


Using lithium does mem, though, that some specific problems must be 
resolved: 


a. Launch with lithium in a solid metal state since the reactor 
will be launched wiused; 


b. Melting of the lithium before the increase in power. This calls 
for a number of specialized systems, including an auxiliary 
startup electrical power supply. 


C. Volumic expansion of lithium up to 1,200°C; 


d. Separation of the helium produced by nuclear reaction with the 
residual Lig, despite the use of 99% Li7 enriched lithium. 


e. Behavior of the materials in the presence of liquid lithium. 


The ERATO reactor'’s thermal power is 1.1 MW for an electrical power of 200 
KW of electrical power, but a reactor of approximately the same size could 
Geliver much greater power. 


The reactor’s core (Figure 5) is a cylinder whose diameter and height are 
both 320 mm. The fuel being considered is either uranium nitride, UN, or 
uranium dioxide, UD). The , though, could create some problems of compe- 
tibility in the presence of liquid lithium, in case of a break in the clad- 
Ging material. The cladding material is a molybadenurrheniw alloy. The 
reactor vessel and the primary circuit are made of the same material. 


A lateral neutron reflector made of beryllium oxide, BeO, surrounds the 
reactor vessel. It has 12 grooves in the form of passageways in which 12 
control cylinders are placed (Figure 6). These each include an absorbent 
sector made Of boron carbide, B,C, enriched to 90 percent in boron 10. The 
rotation of the cylinders driven by pitched motors q@ables the reactivity to 
be controled. When the absorbent sectors are turned toward the core, the 
Counterreactivity reserve is 5,000 pom. 
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Figure 5: ERATO: Internal view of the reactor and the protective shield. 
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Pigure 6: ERATO: Transversal view of the core, Arrangement of control 
Cylinders and safety rods inside the core. 


Key : 
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Seven safety rods made of B,C kept in the core until the soment when the 
reactor goes critical provide an adliticnal counter-reactivity reserve of 
5,000 pon. This averts any danger of the reactor going critical in case of 
its immersican after a launch failure and a fall into the ocean. Each safety 
rod has a quide spindle made of BeO which prevents the ejection of the rods 
forward ir case of a frontal impact, and in normal operation reduces nevtrm 
leaks through the chamels passing throuwh the core. 


At the top of the reactor is a smal] thermal protection shield to maintain 
the core’s intecrity in the event of @™ accidental impact on the ground at 
the time of launch. This maintains the containment of the fissile material. 
Neutron Protection Shield 

Within a solid limit angle the shield provides protection against the neutrons 
and gamma photons for the sensitive materials carried on board (electrical 
and electrmiic equipment, payload). The presence of astronauts on board is 

not being considered for the currently conceptualized space missics. 

For the electronic eguipmmt located approximately 12 meters from the reactor, 
the following maximm levels have been set for integrated doses over a 7-year 
pericd: 


a. 1013 n/a in neutrons of energy greater than 1 MVe; 
b. 5.104> rad in gamma photons. 


The shield is made of different materials placed in successive layers: 
a. Boron carbide (100 mm thick) to absorb thermal neutrons; 


b. Tungsten (55 mm) to absorb gam photons 


‘) 
> 


Lithium hydride (205 mm) which first slows and then absorbs 
the fast neutrons; 


d. Austenitic steel to maintain the mechanical properties of 
the entire wit. 


The Primary Circuit 


The primary circuit (Figure 7) circulates lithium between the reactor vessel 
and a lithium-gas exchanger. It has two loops, each with an electrammetic 
pump, without any valves to improve reliability. The lithium-gas exchanger, 

Called the intermediate exchanger, is used to transfer the heat transported 
by the lithium to the gas of the energy conversion system. It has over 300 

exchange tubes traversed by gas and bathed in liquid lithium, distributed in 
four clusters, each of which is part of a secondary loop. ne of the ends of 
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the exchanger has a bellows which handles variations -.n the Lithium volize, 
from its melting point (180°C) up to 1,200°C, the temperature of the Lithium 
at its output from the reactor. 
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Pigure 7: Theoretical schematic of the entire ERATO systen. 
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12. Heater 

13. Extractor 

14. Reducing valve 

15. Pressurized gas tank (250 bars, 20°C) 
16. Compressor 

17. Alternator 

18. Current productim and startup motor 


19. Radiator 

20. pass 

21. Four identical modules in parallel at 10 bars--itwo modules 
at 20 bars 


22. Primary circuit's heating system 

23. Flow of the He/’e mixture at 10 bars, 1.3 kg/s per group 
24. Flow of the He/Xe mixture at 20 bars, 2.6 kg/s per group 
25. Total flow, 5.2 kg/s 

26. Total turbine pressure 

27. Total extractor pressure 

28. Total radiator pressure 

29. Total radiator surface 


Each of the two primary loops has an exchanger surrounding circuit, a coil 
Wrapped around the exterma/] wall of the exchanger, under the heat insulation. 
This coil traversed by hot lithium coming from the core helps to liquefy 

the lithium contained in the body of the exchanger during the first startup 
of the system. 


Electromagnetic pumps were chosen rather than thermal pumps which operate 
without an electrical power supply, but which cause ongoing problems with 
the use of magnets at high temperatures. 


A continuous lithium purification system uses heat traps to eliminate 
Corrosion products from the circuit, and separates the helium produced by 
neutron reactions with lithium. 


The entire circuit is covered with a thermal insulant composed of 
approximately 60 sheets of a heat-resistant metal 10 m [sic] thick, separated 
by zirconium grains. 


Energy Conversion System 


Thermal energy is convertea into electrical energy by four turbomachines 
which each have a turbine, an alternator, and a campressor along the same 
axis, The gas, on He-Xe mixture, works in a closed circuit thermal Brayton 
cycle, with an extractor (Figure 8). 
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Figure 8: Brayton Cycle with extractor used in ERATO. 


Key: 
l. Campressor 
y Reactor 
3. Extractor 
4. Radiator 
9 Entropy 


The turboaltemator groups are derived directly from the qmes used in 
aeronautics. The high conversion efficiency, 21 percent, limits the power 

to be removed by the radiator and the entire system provides a gain in mass 
in relation to static systems: thermcelements or thermoicnic diodes. However, 
the high operating temperatures demand the use of special materials. Careful 
investigation has shown that their development and use are possible with a 
reascable amount of effort. The balance seemed favorable, and this explains 
tne choice that was made. 


In nominal generator operation, the four machines designed for 100 kWe each 
supply 4 x 40 KWe; in this way, if cme group is not working, the naminal 
power of 200 KWe can be maintained with two counter-rotating groups, by 
doubling the pressure of the secondary circuit. A pressurized gas tank, used 
to compensate for possible leaks form the circuit, makes this operatim 
possible. 


The hottest parts of the secondary circuit are made of a tantalum alloy 
(ASTAR 811 C). Hastelloy X and Incomel X 625 are being comsidered for sections 
which are less hot. The shaft commm to the turbine, the compressor, and the 
alternator rotates on gas bearings with metal blades, bathed in the working 
gas. The unwound rotor altemator provides a power of 55 kWe in threephase 
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current of 115/200 volts at 2,500 Hz; it is used as a motor driven by ™ 
auxiliary power source to start the turbamachine, The rotation speed is 
50,000 rpm. 


The entire circuit is insulated from heat by an insulant similar to what is 
used in the primary circuit. 


Cold Source. Principal Radiator 


The power source radiates into space the power that is not converted into 
electrical energy--approximately 800 kWth. Ariane V can handle a radiator of 
180 m@, of which 140 m are used for the principal radiator. The optim cur- 
rently being considered is a radiator with 300 heat pipes, in order to pro- 
Vide satisfactory redundancy to cope with the risk of breakage of one of the 
Pipes by a smali meteorite. 


The temperatures (250 to 550°C) and the thermal performances required (2 to 
3.5 kW/heat pipe) correspond to the performances of heat pipes of the mercury- 
Steel type. Such heat pipes have a diameter of 18 mm, and each pipe has a 
Soldered beryllium blade, which acts as a radiating surface and provides pro- 
tection from meteorites. 


Startup and Operatim 
The startup procedure consists of several sequences: 


a. The reactor begins to go critical when the desired orbit has 
been reached; the generator is monitored by telemetry—power 
almost zero. 


b. The lithium is melted at a power of 10 thermal kw for 
approximately 3 hours. 


c. There is a gradual rise in power and successive startup of 
the four turbomachines. 


There are plans to keep the reactor operating at constant power--equal to its 
nominal power--during the 7 years of its life, with the electrical power that 
is not used being dissipated. 


Vhen nominal power has been reached, the regulation system maintains stability 
by using measurements of neutron power, ilows and temperature, making use of 
the control cylinders. The sequential management of these cylinders arranged 
in four groups of three provides e differential efficiency in the rotation 

of the cylinders, as it remains constant throughout the reactor's entire 

life. 
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The detection of anomalies in the system's components, or the drift of 
Parameters working against the functioning diagram or of the protection dia- 
gram, causes one of two actions, conducted by the omtrol cylinders: 


a. A rapid decline in power, stabilized at a reduced level 
compatible with the system's safety in its weakened condition. 
If possible, a new configuration is defined, so that power can 
be restored to its intermediate level, or even to its nominal 
value; this actim is the responsibility of the ground control 
center. 


b. Emergency shutdown by rapid insertion of all the cotrol 
absorbents in their most effective position. After a shutdown, 
the later restoration of power may necessitate an energy 
source to melt the lithium (if the shutdown lasted that long), 
to start the primary pumps or to start up the turbomachines. 
The auxiliary power source on board is designed to be able toc 
handle a limited number of such startups. 


Any escape of lithium, gas leak from the secondary circuit into the primary 
Circuit, or rapid drop in pressure in the secondary circuit triggers an auto- 
matic reduction in power, and then the reactor's shutdown. 

The residual power at shutdown may be evacuated passively. Thermal conduction 
of the lithium and radiatim from the lateral surface of the nm-insulated 
vessel provide a sufficient transfer of heat from the core into space. 

The major features of the ERATO system are shown in Table l. 


Table 1; Major Characteristics of the ERATO System 


Reactor 480 kg 
Thermal power 1,100 kW 
Uranium mass 
(93 percent U235) 113 kg 
Fuel rods 1,050 
UO2 or UN O pellet 6.9 mm 
Fissile colum H; 320 mm 
Mo-Re cladding 
(25% at) O: 7-8 mm 
Lower axial reflector 
Beo 70 mm 
Total height 575 mm 
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Heat conveyor 


Flow 

Calculated pressure 
Core intake temperature 
Core outlet temperature 


Primary circuit 
Lithium loops 
1 electromagnetic pump per loop 
1 lithium-gas exchanger 
Gas temperature at exchanger 
outlet 
Gas temperature at exchanger 
intake 
Total mass 
Overall dimensions 
Length 


Diameter 


Control cylinder 


Be 0: 
BaC sector 
Thickness 

Safety rods 
Ba4C O: 
Mo-Re cladding H: 


Protective shield 


Bac thickness : 
W thickness: 
LiH thickness: 


Principal radiator 


140 m¢ beryllium thickness: 
input temperature 

outlet temperature 

power evacuated 

328 stainless steel-mercury 


heat pipes 





7,000 kg (approximately) 


17 m 
4.6m 


12 


Conversion systens 1,290 kg 


4 He-Xe gas loops 
4 turbomachines, Brayton cycle 
with extractor 


4 altemators 50,000 rpm 
pressure 10 bars 
gas-loop flow 1.3 ko/s 
turbine intake temperature 1,127°C 
turbine outlet temperature 789°C 
extractor outlet temperature 567°C 
radiator retum temperature 200°C 
Compressor outlet temperature 509°C 


ERATO's Nuclear Safety 


The safety of using a nuclear reactor in space has been taken into 
consideration since the first design studies. 


Like what is done in nuclear facilities located om earth, the radiological 
protection of the environment must be guaranteed in both normal operation and 
in an accidental situation. The rule is to prevent any dissemination of 
radioactive matter in space. 


One of the special features of the nuclear space generator is the diversity 
of the environments which have to be protected during the various phases of 
the reactor's life: 


a. During assembly of the reactor in an assembly shop on 
the ground; 


b. During transport of the reactor to the launch pad; 


Cc. During its plécement on the launch vehicle, and 
during launch preparation operations; 


d. During launch, during the ballistic phase, and placement 


in orbit; 
e. During startup of the reactor and operation in orbit; 
ce After final shutdown, in orbit, and during final reentry 


into the atmosphere (after several hundred years). 


For each stage, possible accident scenarios have to be inventoried and the 
Safety criteria must be ascertained. A systematic analysis will then deter- 
Mine the measures to be taken during design, as well as the procedures to be 
applied for each case. 
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In additia to these specifically safety-related considerations. there is 
also the problem of recovering the fissile material (about 100 kilograms of 
93 percent enriched uranium) in the event of a launch failure, as the point 
of reentry into the atmosphere can not be controled in every circumstance. 


The Reactor Before It Goes Critical 


The reactor is launched unused and it will qmly become critical when the 
nuclear generator has reached the planned orbit. So there are no special ra- 
diatim protection problems in relation to the reactor, whose fissile materi- 
al is 93 percent enriched uranium. The oly safety criterion to be met from 
the time of fabrication wntil its placement in orbit is the absence of criti- 
Cal conditions in case of immersim (a accident during transport, a fall in- 
to the sea after a launch failure, etc) or of compactiam of the core (a fall 
from the launch pad, fire or explosion at the time of launch, fall into the 
sea from a high altitude, etc). 


The immersion scenario imagined led to planning for a set of seven absorbent 
Safety rods (B,C) bolted into position until startup of the reactor in orbit. 
In the launch configuration, the 12 cotrol cylinders are locked into place, 
with the absorbent seciors facing the core and the safety rods placed inside 
the core. So in the event of a failure at the time of launcm and a fall into 
water, a sub-critical protection level of 5,000 pcm is provided, based on the 


following hypothesis: 


a. The reactor's geometry is maintained, but the Lithium is 
replaced by water; 


b. The lateral reflector is ejected and it too is replaced 
by water. 


In the event of compaction, having the reactor designed to be of a suitable 
Size will help to avert any accidents involving criticality. In addition to 
a theoretical analysis of possible deformations, experiments will be needed 
to compare the core's real compaction configuratim to the deformaticms 
Calculated. 


If the reactor should fall into a foreign country after a failed attempt to 
place it in orbit, there will be a problem of recovering the fissile materi- 
al, in order to avoid any danger of diversion of the 100 kilograms of en- 
riched uranium. Two options are possible, and no decision has yet been 
reached between them: either to seek the maximum containment of the fissile 
material so it can be recovered later (with the provision that there is an 
agreement with the governments of the countries involved); or to seek the 
maximum dispersion of the fissile material so it will bur up in the atmos- 
Phere (there is no risk of radioactive contamination, as the reactor will not 
have gone critical at that point). This second option, which is less satis- 
factory environmentally, may be difficult to carry out effectively in certain 
acciden*al conditions. 
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The Reactor After It Goes Critical 


The reactor is started only after the planned orbit has been reached. This 
Orbit, called the safety orbit, is designed so that the time of the satel- 
lite’s natural fall from this orbit to the earth will be long enous to 
Guarantee a decay in the radiation of the fission products until this radia- 
tion reaches an acceptable level. This time perio? —tie satellite's natural 
lifespan—has to be more than 300 years. In general, this is true of circr 
lar orbits with an altitude of 600 kilometers. 


In a space environment it is essential to keep the radioactivity contained 
inside the primary circuit (the vessel, ducts, and intermediate exchanger) 
under all circumstances. As in nuclear reactors usedm@ earth, these parts 
form the “second barrier” (the "first barrier” is provided by the cladding 
of the fuel elements). Preliminary evaluations made in the event of power 
excursions (unwarranted rotation of a control cylinder, for example), of 
Cooling accidents (loss of an electromagnetic pump, jamming of a turboalter- 
nator, etc) have shown that the integrity of the cladding was not endangered. 


After its shutdown (either at the end of its normal life or a premature 
end), the reactor will be shifted to a higher altitude orbit so that no 
return to earth will be possible before approximately 1,000 years. This 
guarantees a total radiation level of the radioactive source at the tine of 
its return to earth equivalent to that of the mass of the ore used to a&- 
tain the initial fissile material. 


As the natural lifespan of an orbit increases very rapidly with its altitude, 
this condition is verified for a]l space missions not reguiring any orbital 
excursion below an altitude of 800 kilometers. These are the mly missis 
being considered at the present time. 


Technical Difficulties Involved in Development of this Reactor 


The studies done for the reference model have demonstrated the system's 
technical feasibility, including its compliance with safety criteria. In 
the current work phase, other technical options are being examined and may 
be chosen instead of those presented here. But as it has been described, the 
ERATO project is a coherent nuclear space generator design which meets the 
reguired specifications. 


A considerable amount of research and technological development will be 
required before moving to a specific development program. A determination of 
the jabs to be done, the definition of programs and an evaluation of the 
corresponding costs have been given a complete analysis. This study resulted 
in a development plan with a total duration lasting between 15 and 20 years, 
depending on the various optic..s selected. 
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The tecmmological difficulties are primarily related to the high qperating 
temperatures. The materials to be used will have to prove tieir good behavior 
in conditions combining mechanical constraints, high temperatures, a corrosive 
envirament, and the effects of irradiation. 


The UO» fuel, about which a good deal of data is available, may cause sme 
difficult compatibility problens with lithium if the cladding should break. 
Prom this point of view, uranium nitride seems to behave well, but it is not 
SO well knam. If the nitride option is chosen, a complete fuel qualificatim 
program will have to be undertaken (fabricatim, characterization, physical- 
Chemical studies, irradiatim, etc). Moreover, the fuel's lifespan, 7 years, 
is much longer than what is attained in a ground-based reactor, and that could 
Give rise to new probless. 


The material being considered for the cladding of the fuel elements, which 
Will also be used for the vessel, the primary circuit and the intermediate 
exchanger, is a molybdenum-rhenium alloy. Some intensive work is needed to 
bring our knowledge of this material up to a sufficient level, particularly 
its mechanical properties (creep), its resistance to corrosion, and its be- 
havior under irradiation. The conditions of the preparation and use of this 
material (cladding, soldering) will also be decisive factors. 


The material being considered for the turbine is a tantalum alloy, ASTAR 

8llic. Its good adaptation to the functions it will have to fulfill still re- 
mains to be verified. For parts of the secondary circuit which are not so hot, 
it should be possible to use Hastelloy X or Inconel X 625. 


The selection of otha materials will also have to be confirmed after 
@ppropriate testing: for example, the beryllium to be used for the main 
radiator. 


Many unconventional components will have to be developed and tested. Without 
listing all of them, some of the most important and difficult to develop of 
these components are the following: 


a, The lithium-gas intermediate exchanger 
b. The high efficiency electromaqetic pumps for lithium 


Cc. Rotating machinery: the turbines, compressors, and alternators 
will all have to function for 7 years without maintenance. 


d. The gas-heat pipes exchangers (evaporators) . 


In order to treat the problems of operation and safety in an indepth mamer, 
Operational tests of the components and subsystems in conditions as close as 
possible to conditions in space will be required. These tests will be used to 
analyze tne thermal behavior of the system (conduction, radiation), to check 
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the proper cperatim of certain subsystess (electromametic pugs, 
turbomachines, etc), to examine same specific probless such as frictim in 

@ vacuum at high temperatures (bearing of the control drums) and to check cut 
the performances of the system as a whole. 


Although this simlaticn is not perfect in terms of reproducing the space 
@nviraoment (particularly the zero gravity enviroment), it is essential to 
qualify the generator and ensure the success of the mission. So the develo 
ment and use of a prototype am the ground is a indispensable phase of the 
project. 


Summary 


Based cm the studies done, the ERATO project appears to be a enterprise 
entailing same definite tectmical difficulties, but cone whose overall fea- 
Sibility can not be questicmed. This ambitious program will cpm up access 
to a new class of space applicatics with an almost wilimited potential for 
improved performances. The sost ambitious European naticns will be able to 
work with France in this program, finding in it a field for applying their 
expertise in many high-tech sectors. 


So France has good reason to take pride in being the driving force behind 
this undertaking, which it intends to see through to its completion. 
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ITALY 


CORIA EXPLAINS CENERATUR SHIITMNENTIS 7U IRAN 


51002406 Rome ANSA in English O845 GIT 14 Oct 87 


{9274 


[feat] Reme [mo date. as recenved)—ltakan Premocr 
Crovanm Gor met for the sccond time. on Tucsday 
wrth ropreecntatives from the Proietarran Democrat 
Party to discuss the question of Itahan-made gencrators 
berng slapped through a West German firm to Iran 
where they well reportedly be used to busld two nucicar 
powcr plants, a note from the pres ier's office sand bere 


After tcllong the Prolctaran I’ amocrat dcicgatron that 
even ltahan head-of-state Francesxso Cossga had 
cupressed hes concern over thew report. Gori repcaicd 
that the generators mm guestion ecre being seni to the 
Wes German “KWU”™ firm and thus did not require an 
cxaport hoence, unless a specific government directive 
were to be wssucd 


Furthermore, Gona caplained thal the gcnecrators m 
Question ecre of a conventional type not covered by the 
nuciear nonproliferatron pact nor by exrsting regulations 
on the partial embargo on goods to Iran and thus no 
action could be taken to Diock the shipment unicss the 
United Nations extended the embargo to Iran to include 
goods other than arms 


(in thee pert. the Proictarnan Democrats voedd to 
continue thew struggle to block the shipment of the 
gecnerators The Proietanan Democrats have repeatedly 
recalled that other natrons, such as India. have devel 
oped nucicar weapons from reactors desgned for civil 
san use and thai Iran has every mmtention of developing 
an atoms bomb to gam superiority over lrag m thew 
seven-year conflict 
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Cipriam went on to affirm that “at the beginning of 
September. an tranian emissary, escorted by Ualian 
police, inspected the generators and gave the go ahead 
for their delivery”. 


According to the Prolectarian Democrats, while the cight 


generators themselves were built in the Ansaldo plant of 


Sesto San Giovanni. near Milan, other componcnits. 
necessary to build the two 2000 megawatt nuclear power 
plants. were made by other Italian companies. 


Communique Issued on Shipment 
10701421 Rome ANSA im bknelish 1012 GMT 
10 Oct 87 


| Fext] (ANSA) Rome, October 10—The partially state- 
owned Ansaldo Company is not directly shipping com- 
ponents for nuclear reactors to lian, according to a 
communique issued by the prime minister's office here, 
Friday cvening. 


The note confirmed that Premict Giovannt Gora had 
met representatives of the exatreme-left Prolectaria Demo- 
cra7zia Party durtag the day, and discussed alleged sales 
of nuclear components to Iran with them. 


Initial enquires by the premicr’s office revealed that “as 
things stand (Ansaldo) ts not supplying and has no 
intention of supplying material necessary for the con- 
struction of . uclear power stations directly to Iran. The 
components — »mmuissioned from Ansaldo by the West 
German con any KWU [Kraftwerksunion] are the 
property of tha. company, and are at present being kept 
in Ansaldo warchouses on behalf of the West German 
firm.” 


Democrazia Proletaria representatives clanmed cath or in 
the day that KWU had ordered the components on 
behalf of Iran, and said that they were likely to provide 
that nation with nuclear technology surtable for using in 
ns seven-year old war against Iraq. 


Manufacturer Defends Export 


in English 1055 CNI 20 Oct 87 


[ ext} (ANSA) Milan, October 20— the Italian engineer- 
ing group Ansaldo insisted that cight steam turbines 
ordered for Iranian nv clear power plants are not compou- 
nents for plants with reactors capable of producing 
weapons-grade plutonium in a note issucd to defuse 
protest over atiempts to deliver the turbines to the Wes, 
German prime contractor. 


The note released Monday by the group im the state- 
controlled IRI [Institute for Industrial Pccenstruction] 
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holding company came against a backdrop of Hahan 
press accounts on the contract and Premicr Giovanni 
Goria’s defense of the Ansaldo sale on the grounds that 
the turbines were for conventional reactors and not onc 
covered by the nuclear non-proliferation treaty. Demon- 
strators lead by activists of the proletarian democracy 
party, however, threw up a cordon around the Milan 
warchouse where the turbines are im storage and 
attempted to block shipment. 


the Ansaldo note tssucd Monday said the turbines were 
ordered in 1976 by KWU [Krafiwerksunion] of West 
Germany but that (4e order for the nuclear powcr plants 
was suuscquentiy suspended and the cancelled in 1979, 
folloveing the Islamic revolution which toppled the Shah. 


“Since that year, following payment for work comple) cd, 
tac German company has asked Ansaldo to keep the 
pieces in Storage (ncar Milan) beaind regular payment of 
maintenance and lease cxipensis.” the note said [sen- 
tence as received]. 


Ansaldo went on to cite a finding by the international 
chamber of commerce in Paris in 1982 which established 
that “all materials already paid for by Iranians are to be 
delivered in the condition and at the stage of work in 
what they arc found”. 


Continuing the chronology of the order, the note said 
that KWU! advised Ansaldo in November 1986 to pre- 
pare to deliver the turbines to the German company at 
the nearest seaport. In September this year. a shipping 
firm was ordered io transfer the parts to the Marghera 
port, near Venice, “where they would be delivered to the 
end-user chents which would have transferred them with 
their own means. 


“Similar procedures have beer followed by the other 
countries (Austria, Germany, cic.) In which other com- 
ponents jad been prepared for the same destination,” 
Ansaldo said. 


The company noted that the ¢ contractor and the 
sub-contractors were not t alved in any way “at 
the asseambly site and in the sta, .up of the power stations, 
on which it appears that ne work has been begun”. 


Ansaldo satd that half the turbines are not complete and 
are mere “metallic parts” but that all the work has been 
paid fer and must be made available to the clicnt. 


The note also pointed out that the turbines are for 

pressured water reactors “and therelore not utilizable for 
Ss - . ** 

the production of plutonium”. 
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TURKEY 


SPOKESMAN DENIES NUCLEAR SALES TO PAKISTAN 


51002407 Ankara ANATOLIA in English 1600 GMT 28 Oct 87 


/9274 


[Text] Ankara (A.A.}—Foreign Ministry's Spokesman 
Inal Batu said today that Turkey fulfills “with great care” 
her obligations under the agreement preventing the pro- 
liferation of nuclear arnis. 


In a press conference today, Ambassador Jnal Batu 
answered questions about reports that “Turkey will sell 
Pakistan, material for nuclear arms production and the 
States will send a follow-v.p mission for this issue.” 


Stres ing that Turkey diligently fulfills her obligations 
foreseen by the agreement she signed for preventing 
nuclear proliferation, Ambassador Batu said that these 
claims were explicitly denied by himself and Pakistan's 
Head of State Ziaul Haq who recently visited Turkey. 


EVD 
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